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A.1  SCOPE  OF  WORK 


APPENDIX  A 

for  Delivery  Order  No.  2, 


A  LIMITED  ENERGY  STUDY  OF  HIGH  TEMPERATURE  AND  CHILLED  WATER 
DISTRIBUTION  SYSTEMS  AT  FORT  STEWART  AND  HUNTER  ARMY  AIRFIELD,  GA 


1.  BRIEF  DESCRIPTION  OF  WORK; 

The  Architect-Engineer  (A-E)  shall  perform  the  following: 

1 . 1  Field  Investigation. 

1.1.1  High  Temperature  Water  fHTW)  Distribution  Systems. 
Develop  a  plan  for  and  conduct  a  field  survey  to  identify  points  or 
areas  in  the  HTW  distribution  system  at  Fort  Stewart  where  energy 
leaks  occur,  describe  and  estimate  the  cost  of  the  Energy 
Conservation  Opportunities  (ECO's)  to  close  these  leaks  in  the  most 
technically  sound  and  cost-effective  manner  for  the  long-term,  and 
perform  a  Life  Cycle  Cost  Analysis  (LCCA)  to  determine  whether  any 
or  all  of  the  recommended  ECO's  qualify  for  funding  under  the 
criteria  for  the  Federal  Energy  Management  Program  (FEMP)  or  the 
Energy  Conservation  Investment  Program  (ECIP) .  At  Hunter  Army 
Airfield  (HAAF)  the  A-E  will  review  all  available  data  and  records- 
for  both  the  Central  Energy  Plant  (CEP)  and  the  pinwheel  barracks 
energy  plant  and  interview  all  personnel  that  the  Fort  Stewart 
Energy  Officer  (FSEO)  can  direct  him  to.  Based  on  an  analysis  of 
the  gathered  information,  the  A-E  will  recommend  whether  or  not 
further  study  of  the  HAAF  HTW  distribution  systems  should  be 
programmed  for  the  future. 

1.1.2  Chilled  Water  <^CHW)  Distribution  Systems.  Review  all 
data  and  records  related  to  the  Fort  Stewart  CHW  distribution 
system  and  interview  all  personnel  that  the  FSEO  can  direct  him 
to.  Based  on  this  review,  the  A-E  will  make  a  recommendation  as  to 
whether  or  not  a  field  investigation  of  the  CHW  system  is  needed. 
For  HAAF  the  A-E  will  review  all  available  records  and  data  for 
both  the  CEP  and  and  the  pinwheel  barracks  energy  plant  and 
interview  all  personnel  that  the  FSEO  can  direct  him  to.  Based  on 
an  analysis  of  the  gathered  information,  the  A-E  will  recommend 
whether  or  not  further  study  of  the  HAAF  CHW  distribution  systems 
should  be  programmed  for  the  future. 


1.2  Project  Identification  and  Documentation.  The  A-E  is 
instructed  to  fully  analyze  and  document  one  particular  alternative 
for  the  Fort  Stewart  HTW  distribution  system:  complete  replacement 
of  the  existing  distribution  lines  with  a  shallow  trench 
distribution  system.  Other  alternatives  or  projects  will  be 
identified  by  the  A-E  or  government  reviewers  as  a  result  of  the 
study,  and  the  A-E  will  provide  complete  programming  or 
implementation  documentation  for  all  recommended  projects,  which 
may  be  individual  ECO's  or  more  than  one  ECO  combined.  Guidance 
from  the  participants  in  this  project  from  Fort  Stewart  and  Forces 
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Command  (FORSCOM)  will  be  given  to  the  A-E  at  the  interim  submittal 
review  stage  as  to  how  best  to  package  ECO's  for  funding  purposes. 


1.3  study  Report.  Provide  a  comprehensive  report  to  document 
all  work  performed,  the  results  and  conclusions,  and  all 
recommendations . 

2.  SPECIFIC  INSTRUCTIONS; 

2 . 1  Field  Investigation. 

2.1.1  Plan  for  the  field  investigation.  Prior  to  beginning 
any  detailed  system  investigations  at  Fort  Stewart,  the  A-E  will  be 
required  to  develop  and  submit  for  the  other  project  team  members' 
information  a  plan  of  action  for  the  actual  field  work.  As  a 
minimum,  it  will  include  a  weekly  schedule  of  anticipated  events, 
the  techniques  that  will  be  used  for  surveying  underground 
distribution  lines,  and  a  map'  annotated  to  depict  the  plan  of 
attack  for  surveying  the  full  length  of  all  distribution  lines  and 
other  distribution  system  components  from  the  points  of  departure 
out  of  the  Central  Energy  Plant  (CEP)  to  the  points  of  connection 
to  each  facility  that  is  an  end  user  of  the  energy  supplied  by  the 
plant.  In  order  to  accomplish  this,  the  A-E  will  be  required  to 
visit  the  intallation  and: 

2. 1.1.1  Obtain  a  complete  set  of  distribution  system  maps  for 
Fort  Stewart  and  HAAF.  These  will  be  annotated  in  the  field  during 
the  detailed  survey  of  the  distribution  systems.  All  inaccuracies 
or  changes  that  are  noted  will  be  posted  to  the  field  maps.  These 
annotated  maps  will  be  part  of  the  interim  submittal. 

2. 1.1. 2  Review  records  of  work  orders  and  service  orders, 
obtainable  from  the  Resource  Management  Divisions  and/or  the 
Facilities  Engineering  Divisions  at  the  respective  installations, 
for  the  most  recent  twelve  month  period.  This  will  assist  the  A-E 
in  defining  the  areas  most  suspected  of  having  energy  leaks,  where 
he  may  need  to  concentrate  more  of  his  field  effort. 

2. 1.1. 3  Interview  personnel  assigned  to  both  Fort  Stewart  and 
HAAF  most  knowledgeable  about  the  distribution  systems,  starting 
with  the  responsible  division  chiefs  and  proceeding  through  the 
organizational  chain  of  command  to  the  line  workers  responsible  for 
operation,  maintenance,  and  repair  of  the  systems. 

2. 1.1. 4  Review  logs  of  make-up  water  volumes  at  the  CEP.  This 
study  is  directed  to  the  correction  of  energy  losses  in  the 
distribution  system.  Some  investigation  of  equipment  in  the 
central  plant  and  in  the  buildings  served  by  the  system  may  be 
necessary  to  aportion  makeup  water  uasge  among  the  distribution 
system,  the  CEP,  and  the  building  mechanical  rooms.  Sufficient 
field  time  should  be  devoted  to  these  areas  to  gather  the  needed 
information. 
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2.1.2  Field  survey. 


2. 1.2.1  The  A-E  will  send  sufficient  personnel  to  the 
installations  to  complete  the  detailed  field  survey  in  the  least 
amount  of  time  possible.  Contractor-developed  forms  designed  to 
speed  the  process  of  conducting  the  field  survey  and  contractor- 
controlled  equipment  and  vehicles  shall  be  available  in  adequate 
numbers  to  insure  that  the  field  crew(s)  are  never  deadlined. 

2. 1.2. 2  There  will  be  a  field  survey  manager  appointed  who 
will  serve  as  the  on  site  point  of  contact,  who  will  be  fully 
knowledgeable  of  the  previous  planning  effort  for  the  field  survey, 
and  who  will  serve  in  this  capacity  from  beginning  to  end  of  the 
field  survey.  This  individual  will  be  required  to  report  to  the 
FSEO,  or  his  project  manager  at  the  Savannah  District,  on  a  weekly 
basis.  The  field  manager  will  have  the  authority  to  make  those 
decisions  necessary  to  finish  the  work  in  a  thorough,  high  quality, 
and  timely  manner. 

2. 1.2. 3  There  are  several  non-destructive  inspection 
techniques  that  can  be  employed  to  gather  the  information  to 
pinpoint  the  sections  in  the  systems  where  insulation  has 
deteriorated  to  the  degree  that  hot  or  cold  spots  are  apparent, 
v;here  water  under  pressure  is  leaking  from  lines  or  other  parts  of 
the  system  to  include  equipment  in  above  ground  components  such  as 
valve  pits,  or  where  energy  losses  in  the  system  are  occuring  for 
other  reasons.  These  include  visual  inspection,  flow  metering, 
infrared  thermography,  ground  penetrating  radar,  SF6  leak 
detection,  and  video  inspection.  Other  techniques  with  which  the 
Contractor  may  have  more  familiarity  or  the  technology  for  which 
has  more  recently  been  developed  will  be  acceptable  if  they  will 
produce  the  desired  results  and  if  they  are  identified  in  the  plan 
for  the  field  survey.  The  A-E  will  be  responsible  for  the  timing 
and  coordination  of  the  inspections  and  any  peculiar  requirements 
of  a  particular  type  and  will  be  required  to  have  his  own  equipment 
with  which  to  perform  the  inspections  by  whatever  technique (s)  he 
chooses.  The  A-E  will  also  be  responsible  for  insuring,  that  all. 
safety  standards  are  followed. 

2.2  Project  Identification  and  Documentation.  All 
assumptions,  formulas,  input  and  output  values,  and  the  actual 
calculations  used  in  generating  project  cost  estimates  and  savings 
will  be  included  with  each  ECO.  All  energy  conservation 
opportunities  or  projects  which  the  A-E  has  considered  shall  be 
included  in  one  of  the  following  categories  and  presented  in  the 
report  as  such: 


2.2.1  Federal  Energy  Management  Program  fFEMP)  Projects.- 
Every  attempt  will  be  made  to  keep  all  projects  within  the 
Installation  Commander's  funding  approval  authorities  applicable  to 
the  Operations  and  Maintenance,  Army  (OMA)  account.  These 
limitations  are  generally  $300,000  for  a  project  classified  as 
construction  and  $1,000,000  for  projects  classified  as  maintenance 
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or  repair,  as  defined  in  reference  9.2  and  modified  by  reference 
9.10.  There  is  a  special  source  of  OMA  funding  called  the  FEMP 
that  can  generally  provide_  funding  for  energy  savings  type 
projects,  the  cost  of  which  are  estimated  to  fall  below  these 
limitations,  on  a  one  year  cycle  or  less,  if  a  project  is  properly 
justified.  To  be  classified  as  an  OMA  Energy  maintenance  or  repair 
project,  the  project  must  result  in  needed  maintenance  or  repair  to 
an  existing  facility  or  replace  a  failed  or  failing  system  or 
component  and  result  in  energy  savings.  If  the  project  would 
replace  a  system  or  component  that  is  considered  failed  or  failing 
due  solely  to  obsolete  technology  or  inefficiency,  the  system  or 
component  to  be  replaced  must  have  been  in  use  for  at  least  three 
years  and  the  simple  payback  period  must  be  ten  years  or  less.  So 
long  as  the  work  can  be  logically  separated  and  identified, 
projects  can  be  combined  in  one  undertaking.  Any  recommended 
project  must  have,  as  a  minimum,  a  Savings  to  Investment  Ratio 
(SIR)  of  1.25  and  a  simple  payback  period  of  10  years  or  less.  The 
documentation  required  for  each  project  is  the  life  cycle  cost 
analysis  (LCCA)  summary  sheet  completely  filled  out,  a  description 
of  the  work  to  be  accomplished,  backup  data  for  the  LCCA  (i.e., 
energy  and  non-energy  savings  calculations  and  cost  estimate) ,  the 
SIR,  and  the  simple  payback  period.  The  documentation  of  these 
projects  will  be  a  part  of  the  study  report  described  below. 

2.2.2  Energy  Conservation  Investment  Program  fECIP)  Projects. 
If  a  project  cost  estimate  is  greater  than  the  limitations 
meiitioned  above,  then  the  project  becomes  an  ECIP  project  by 
definition.  An  ECIP  project  is  one  that  proposes  new  construction 
or  a  retrofit  of  an  existing  facility  for  the  purpose  of  conserving 
energy.  In  an  ECIP  project,  savings  may  come  from  energy,  demand, 
operations  and  maintenance,  other  factors,  or  a  combination  of  the 
above.  In  addition  to  the  cost  threshhold,  a  project  must  also 
have  an  SIR  greater  than  1.25  and  a  simple  payback  period  of  less 
than  ten  years  to  meet  the  minimum  criteria  for  ECIP  projects. 
Where  ECO's  have  been  combined  into  one  ECIP  project,  each  discrete 
part  must  meet  the  SIR  and  simple  payback  criteria.  Programming 
documentation  shall  consist  of  a  DD  Form  1391  and  an  LCCA  summary 
sheet  with  necessary  backup  data  to  verify  the  numbers  presented. 
An  LCCA  summary  sheet  shall  be  developed  for  each  ECO  and  for  the 
overall  project  when  more  than  one^ECO  have  been  combined. 

2.2.3  Low  Cost /No  Cost  Projects.  These  are  projects  which  the 
DPW  can  complete  using  his  in-house  work  force.  Minimum 
documentation  will  consist  of  a  description  of  the  project,  a 
sketch  of  the  location  and  the  work  required,  a  rationale  for  why 
the  project  is  recommended,  and  a  cost  estimate.  Other  project 
documentation  requirements  may  be  added  by  the  FSEO. 

2.2.4  Nonfeasible  ECO's.  All  ECO's  which  the  A-E  has 
considered  but  which  are  not  feasible  shall  be  documented  in  the 
report  with  reasons  and  justifications  showing  why  they  v/ere 
rejected. 


2.3  Study  Report.  The  work  accomplished  shall  be  fully 
documented  by  a  comprehensive  report.  While  the  cost  of  report 
production  is  certainly  a  consideration,  the  report  submittals  must 
be  well  organized  and  lend  themselves  to  quick  and  easy  review 
because  the  installation  staff  will  have  only  limited  time 
available  for  this.  The  A-E  is  expected  to  compile  the  information 
for  the  submittals  in  a  logical  sequence  and  must  take  great  care 
to  consider  the  reader's  point  of  view.  Spelling,  grammar,  and 
punctuation  will  be  checked  prior  to  making  a  submittal;  and,  for 
clarity,  highly  technical  terms  will  be  explained.  Before  making 
copies  for  each  submittal,  the  report  will  be  proofread  and 
critiqued  by  an  employee  of  the  firm  not  familiar  with  the  project 
to  insure  good  readability.  Just  as  important  as  any  other  part  of 
the  effort,  the  A-E  must  be  concise  in  conveying  the  key 
information  to  the  customer.  Following  these  rules  will  help  to 
insure  that  the  A-E's  credibility  will  not  suffer  and  that  his 
technical  capabilities  will  not  be  questioned. 

The  interim  submittal  may  be  copied  and  bound  in  the  most 
convenient  and  least  expensive  manner,  so  long  as  it  meets  the 
criteria  above.  The  pre-final  report  will  be  organized,  tabbed, 
copied,  and  bound  in  the  exact  manner  which  the  A-E  proposes  to 
produce  the  final  report.  Review  of  both  submittals  will  include 
comments  on  the  report's  organization  and  flow  of  thought.  The 
final  report  will  incorporate  all  earlier  comments  and,  if  the  pre-' 
final  report  is  produced  properly,  will  be  produced  by  page  for 
page  replacement  in  or  page  addition  to  the  pre-final  report.  A 
high  quality  3-ring  binder  will  be  used  to  package  the  pre-final 
report. 

For  easy  reading  line  length  on  the  printed  page  is  a 
consideration.^  It  may  be  adviseable  to  use  a  two  column  format  to 
accomplish  this.  The  pages  of  the  original  copy  will  be  laser 
printed.  Xeroxed  copies  on  high  quality  paper  are  acceptable  so 
long  as  there  is  essentially  no  discernible  difference  between  them 
and  the  original.  A  title  page  will  be  inserted  in  a  sleeve  on  the 
front  cover  and  will  contain  a  photograph  descriptive  of  the  report 
contents.  The  inside  title  page  will  also  incorporate  logos  and 
credits  tcT  the  A-E  and  the  offices  which  have  played  a  role  in 
development  of  the  study  and  report,  particularly  the  installation. 
This  will  be  followed  by  a  table  of  contents.  Each  section, 
subsection,  and  appendix  shall  be  separated  by  a  thick  paper 
divider  tabbed  with  the  section  name  and  number.  Each  page  will  be 
numbered  with  a  section  number  followed  by  a  dash  and  a  page 
number. 

A  separately  bound  Executive  Summary  of  the  study,  giving  a 
brief  overview  of  the  conclusions  and  recommendations  using  graphs, 
tables,  and  charts  as  much  as  possible,  will  be  prepared  as  part  of 
the  final  submittal.  For  clarity,  color  will  be  used  in  these 
graphic  elements  or  any  others  that  appear  in  the  report.  The  body 
of  the  report  itself — i.e.,  that  portion  where  the  technical 
analysis,  conclusions,  and  recommendations  are  developed — shall  be 
organized  in  a  logical  manner  and  written  simply  enough  for  a 
person  not  an  expert  in  the  field  to  follow  the  line  of  reasoning 
for  each  project.  All  project  documentation  will  be  presented  in 
this  portion  of  the  report.  Appendices  will  include  as  a  minimum 
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the  Scope  of  Work  for  this  D.O.,  minutes  of  meetings,  and  survey 
forms.  Any  other  appendices  that  the  A-E  thinks  will  assist  in 
making  the  report  better  and  more  organized  are  also  encouraged. 
If  acronyms  are  used,  there  will  be  a  list  of  each  one  used  with  a 
definition. 


3.  SERVICES  AND  MATERIALS;  All  services,  materials  (except  those 
specifically  enumerated  to  be  furnished  by  the  Government),  plant, 
labor  (including  that  required  to  research  installation  records  or 
databases  to  obtain  all  information  needed  to  perform  a  thorough 
study) ,  equipment,  supervision,  and  travel  necessary  to  complete 
the  work  and  render  the  data  required  under  this  D.O.  are  to  be 
included  in  the  lump  sum  price. 


4.  GENERAL: 

4.1  The  information  and  analysis  outlined  herein  are 
considered  to  be  minimum  requirements  for  adequate  performance  of 
this  study.  The  A-E  is  encouraged  to  use  his  specialized  knowledge 
in  this  field  to  provide  additional  information  which  will  help  the 
installation  justify  energy  improvement  projects. 

4.2  For  the  distribution  systems  described  above  all  methods 
of  energy  conservation  which  are  reasonable  and  practical  shall  be 
considered,  including  improvements  of  operational  methods  and 
procedures  as  well  as  the  physical  facilities.  All  systems 
improvements  that  are  considered  during  the  study  will  be 
documented  in  the  report,  including  those  that  are  rejected  because 
they  are  considered  infeasible  with  reasons  given  for  elimination. 
If,  under  another  set  of  assumptions,  an  infeasible  project  will 
become  feasible,  then  so  state.  For  example,  if  using  in-house 
labor  to  perform  work  would  be  less  costly  than  using  contract 
labor,  and  this  change  would  result  in  meeting  the  SIR  and  payback 
criteria,  then  document  this. 

4.3  The  "Energy  Conservation  Investment  Program  (ECIP) 
Guidance,"  described  in  a  letter  from  DAIM-FDF-U,  dated  10  Jan 
1994,  and  any  subsequent  revisions  establish  criteria  for  ECIP 
projects  and  shall  be  used  for  performing  the  economic  analyses 
associated  with  these  projects.  The  software  program,  Life  Cycle 
Cost  in  Design  (LCCID)  ,  has  been  developed  for  performing  life 
cycle  cost  calculations  in  accordance  with  ECIP  guidelines  and  is 
referenced  in  the  ECIP  guidance.  If  any  program  other  than  LCCID 
IS  proposed  for  life  cycle  cost  analysis,  it  must  use  the  mode  of 
calculation  specified  in  the  ECIP  guidance.  The  output  must-be  in 
the  format  of  the  ECIP  LCCA  summary  sheet,  and  it  must  be  submitted 
for  approva-1  to  the  Contracting  Officer.  The  LCCID  program  is 
available  from  the  BLAST  Support  Office  at  144  Mechanical 
Engineering  Building,  1206  West  Green  Street,  Urbana ,  Illinois 
61901  for  a  nominal  fee.  The  telephone  number  is  (217)  333-3977  or 
(800)  842-5278. 
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4.4  The  A-E  shall  take  great  care  to  insure  that  the  FSEO  is 
kept  apprised  of  the  ongoing  work,  either  directly  or  through 
periodic  contact  with  his  Savannah  District  project  manager.  The 
final  recommended  projects  will  be  both  technically  and 
economically  feasible  and  will  be  acceptable  to  the  FSEO. 

4.5  Public  Disclosures.  The  A-E  shall  make  no  public 
announcements  or  disclosures  relative  to  information  contained  or 
developed  in  this  contract,  except  as  authorized  by  the  Contracting 
Officer. 


4.6  Meetings.  Meetings  will  be  scheduled  whenever  requested 
by  the  A-E  or  the  government's  representative  acting  for  the 
installation  project  manager  for  the  resolution  of  questions  or 
problems  encountered  in  the  performance  of  the  work.  These 
meetings,  if  necessary,  will  be  in  addition  to  the  scheduled  review 
meetings  and  presentations. 

4.7  Site  Visits,  Inspections,  and  Investigations.  The 
Contractor  shall  visit  and  ihspect/investigate  the  site  of  the 
projects  as  necessary  and  rec^ired  during  the  preparation  and 
accomplishment  of  the  work.  Visits  will  be  coordinated  with  the 
FSEO  at  least  a  week  in  advance.  The  A-E  will  determine  whether 
any  special  security  clearances  are  required  with  the  assistance  of 
the  FSEO. 


4.8  All  invoices  or  payment  estimates  (ENG  Form  93)  will  be 
sent  to  the  Savannah  District  project  manager,  who  is  identifed 
below  in  paragraph  5.4,  for  review  and  approval. 

4 . 9  Records . 


4.9.1  The  A-E  shall  provide  a  record  of  all  significnt 
conferences,  meetings,  discussions,  verbal  directions,  telephone 
conversations,  etc.,  with  government  personnel  relative  to  this 
project  in  which  the  A-E  has  participated.  These  records  shall  be 
dated  and  shall  identify  the  contract  and  D.O.  number,- 
participating  personnel,  subject  discussed,  and  conclusions 
reached.  The  A-E  shall  forward  by  letter  to  the  list  of  P.O.C.'s 
in  paragraph  5  within  ten  calendar  days  of  the  event  a  reproducible 
copy  of  the  records.  These  will  also  be  included  in  the  study 
report  as  an  appendix. 

4.9.2  The  A-E  should  expect  to  provide  the  manpower  needed 
for,  and  should  base  his  fee  proposal  on,  gathering  all  information 
himself,  required  to  complete  the  study.  But,  if  the  A-E  faces  a 
situation  where  he  must  request  the  installation's  assistance,  then 
he  shall  provide  a  record  of  requests  for  and/or  receipt  of 
Government-furnished  material,  data,  documents,  information,  etc.,* 
which  if  not  furnished  in  a  timely  manner,  would  significantly 
impair  the  normal  progression  of  the  work  under  this  D.O,  The 
records  shall  be  dated  and  shall  identify  the  contract  and  D.O. 
number.  The  A-E  shall  forward  to  the  Savannah  District  project 
manager  within  ten  calendar  days  a  reproducible  copy  of  the  record 
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of  request  or  receipt  of  material. 


4.10  Briefings.  The  A-E  and  the  Savannah  District  project 
manager  shall  conduct  entry  and  exit  interviews  with  the  DPW,  or 
his  designated  representative  as  instructed  by  the  FSEO,  before 
starting  work  at  the  installation  and  after  completion  of  the 
study . 

4.10.1  Entry.  The  entry  interview- shall  describe  the  purpose 
of  the^study,  the  intended  procedures  for  the  survey,  the  schedule, 
names  of  personnel  performing  the  field  investigation  and  the  A-E's 
project  manager,  support  required  by  the  A-E  of  the  DPW  staff,  a 
description  of  the  final  products,  and  any  other  information  the 
A-E  wishes  to  communicate  and  shall  be  conducted  prior  to 
commencing  work  at  the  installation. 

4.10.2  Exit.  The  exit  interview  shall  describe  the  items 
surveyed,  an  assessment  of  the  condition  of  existing  systems,  and 
the  results  and  conclusions  of  the  analysis. 


5.  PROJECT  MANAGEMENT; 

5.1  The  A-E  shall  designate  a  project  manager,  in  addition  to" 
the  field  survey  manager  mentioned  above,  who  will  serve  as  the 
primary  P.O.C.  and  liaison  for  work  required  under  this  D.O.  If 
t^  A-E  chooses,  the  same  person  can  serve  in  both  capacities  but 
must  be  on  site  throughout  the  field  survey.  Upon  award  of  this 
D.O.,  the  individual  shall  be  immediately  designated  in  writing. 
The  A-E's  designated  project  manager  shall  be  approved  by  the 
Contracting  Officer  prior  to  commencement  of  work.  The  project 
manager  will  be  responsible  for  coordination  of  work  required  under 
this  D.O.  The  A-E's  project  manager  shall  submit  monthly  progress 
reports,  typically  in  conjunction  with  pay  requests,  and  shall 
telephonically  update  the  Savannah  District  project  manager  on 
project  events  about  every  two  weeks  between  pay  requests. 
Immediately  upon  award  of  this  D.O.,  the  A-E's  project  manager  will 
submit  a  project  schedule  substituting  dates  for  calendar  days, 
with  an  assumed  28  calendar  day  government  review  period  after  each 
submittal . 

5.2  The  Fort  Stewart  Energy  Officer  and  installation  project 

manager  for  this  effort  is  Doug  Swanson,  telephone  number  (912) 
767-7925,  FAX  number  (912)  767-9779.  He  will  assist  the  A-E  in 

obtaining  information  and  establishing  contacts  necessary  to 
accomplish  the  work  required  under  this  D.O. 

5.3  The  U.S.  Forces  Command  program  manager  is  Naresh  Kapur, 
telephone  number  (404)  669-5327,  FAX  number  (404)  669-7751. 

5.4  The  U.S.  Army  Corps  of  Engineers,  Savannah  District, 
project  manager  is  Rob  Callahan,  telephone  number  (912)  652-5246, 
FAX  number  (912)  652-5442. 
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5.5  The  U.S.  Army  Corps  of  Engineers,  Savannah  District, 
Contracting  Officers  Representative  is  Tom  Clarke,  telephone  number 
(912)  652-5364,  FAX  number  (912)  652-5090. 

5.6  The  U.S.  Army  Corps  of  Engineers,  Mobile  District,  is  the 
Army's  designated  Technical  Center  of  Expertise  for  the  Energy 
Engineering  Analysis  Program.  Mobile  District's  program  manager  is 
Tony  Battaglia,  telephone  number  (205)  690-2618,  FAX  number  (205) 
690-2424. 


6.  SUBMITTALS.  PRESENTATIONS.  AND  REVIEWS; 

6.1  Interim  Report  Submittal.  An  interim  report,  which  will 
include  all  field  notes,  shall  be  submitted  for  review  after  the 
field  survey  has  been  completed  and  an  analysis  has  been  performed 
on  all  of  the  ECO's.  The  report  shall  indicate  the  work  which  has 
been  accomplished  to  date,  ilustrate  the  methods  and  justifications 
of  the  approaches  taken  and  contain  a  plan  for  the  work  remaining 
to  complete  the  study.  One  copy  of  the  interim  report  shall  be 
submitted  for  review  to  the  FORSCOM  and  Mobile  District  P.O.C.'s. 
Two  copies  of  the  report  shall  be  submitted  to  the  Fort  Stewart  and 
Savannah  District  P.O.C.'s.  Calculations  showing  energy  and  dollar 
savings,  SIR,  and  simple  payback  period  of  all  the  ECO's  shall  be" 
included.  The  results  of  the  ECO  analyses  shall  be  summarized  by 
lists  as  follows; 

6.1.1  All  ECO's  eliminated  from  consideration  shall  be  grouped 
into  one  listing  with  reasons  for  their  elimination  as  discussed  in 
paragraph  2.2.4. 

6.1.2  All  ECO's  which  were  analyzed  shall  be  grouped  into  two 
listings,  recommended  and  non-recommended,  each  arranged  in  order 
of  descending  SIR.  These  lists  may  be  subdivided  by  location  or 
area  as  appropriate  for  the  study. 

6.1.3  ■'The  A-E  shall  make  a  presentation  of  the  report  at  a 
review  conference.  Visual  aids  or  other  methods  of  presentation 
will  be  at  the  A-E's  discretion  to  make  understanding  by  those 
present  easier. 

6.2  Pre-final  Report  Submittal.  The  A-E  shall  prepare  and 
submit  the  pre-final  report  when  he  believes  all  work  under  this 
D.O.  is  essentially  complete.  The  report  will  be  formatted  and 
bound  exactly  as  the  A-E  proposes  to  format  the  final  report.  All 
project  documentation  shall  be  completed  and  included  in  the 
report.  All  comments  resulting  from  review  of  the  interim 
submittal  or  from  the  presentation  shall  have  been  addressed  in 
compiling  this  report,  and  review  action  comments  related  to  the 
interim  report  shall  be  included  in  a  separate  appendix  keyed  to 
sections  of  the  pre-final  report  where  the  appropriate  changes  have 
been  made.  The  same  number  of  copies  shall,  be  sent  to  the  same 
offices  as  specified  above  for  the  interim  report. 
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6.3  Final  Report.  Any  revisions  or  corrections  resulting  from 
comments  made  during  the  review  of  the  pre-final  report  v;ill  be 
able  to  be  incorporated  by  page  for  page  replacement  in  or  page 
addition  to  the  pre— final  report,  if  it  has  been  produced  in 
accordance  with  these  instructions.  All  instructions  on 
organization  and  formatting  shall  be  strictly  followed.  a 
separately  bound  Executive  Summary  will  be  prepared,  as  described 
above  in  paragraph  2.3.  One  copy  each  of  the  final  submittal  shall 
be  sent  to  the  FORSCOM  and  Mobile  District  P.O.C.'s;  two  copies 
each  shall  be  sent  to  the  Savannah  District  P.O.C.;  and  three 
copies,  along  with  the  original,  shall  be  sent  to  the  Fort  Stev/art 
P.O.C.  In  addition  one  copy  each  of  only  the  Executive  Summary 
shall  be  sent  to  the  Corps  of  Engineers,  South  Atlantic  Division, 
P.O.C. ,  the  U.S.  Army  Logistics  Evaluation  Agency  P.O.C. ,  and  to 
the  HQUSACE  P.O.C.  listed  below  in  paragraph  8. 


7  .  PROJECT  SCHEDUT.E: 


Milestone 


Date 


Entry  interview  and  begin  gathering 
information 


NLT  14  days  after 
award  of  this  D.O. 


A-E  submits  recommendations  on  NLT  42  days  after 

further  studies  and  field  survey  plan  award  of  this  D.O. 


A-E  begins  field  survey 

A-E  completes  field  survey 

A-E  submits  interim  report 

Interim  submittal  review  meeting 
and  presentation 


As  described  in 
field  survey  plan 

As  described  in 
field  survey  plan 

NLT  154  days  after  com¬ 
pletion  of  field  survey 

NLT  7  days  after 
completion  of  government 
review 


A-E  submits  pre-final  report 
A-E  submits  final  report 

Exit  briefing 


NLT  56  days  after  interim 
.  submittal  review  meeting 

NLT  28  days  after  receipt 
of  government  review 
comments  on  pre-final 

NLT  14  days  after 
submitting  final  report 


8 .  POINTS  OF  CONTACT: 


Commander 

24th  Infantry  Division  and  Fort  Stewart 
ATTN:  AFZP-DEV  -fMr .  DoH^-  Swanson->  (^Ay.  T\ 

Fort  Stewart,  GA  31314  ^ 

Commander 

U . S .  Army  Forces  Command 

ATTN:  AFPI— ENO  (Mr.  Naresh  Kapur) 

Fort  McPherson,  GA  30330 

Savannah  District,  Corps  of  Engineers 
ATTN:  CESAS-PM-MR  (Mr.  Rob  Callahan) 

100  W.  Oglethorpe  Avenue 
P.O.  Box  889 

Savannah,  GA  31402-0889 

Mobile  District,  Corps  of  Engineers 
ATTN:  CESAM-EN-DM  (Mr.  Tony  Battaglia) 

P.O.  Box  2288 

Mobile,  AL  36628-0001 

Commander 

U.S.  Army  Engineer  Division,  South  Atlantic 
ATTN:  CESAD-EN— TE  (Mr.'  Baggette) 

77  Forsyth  Street,  SW 
Atlanta,  GA  30335-6801 

Commander 

U.S.  Army  Corps  of  Engineers 
ATTN:  CEMP-ET  (Mr.  Gentil) 

20  Massachusetts  Avenue,  NW 
Washington,  DC  20314-1000 

Commander 

U.S.  Army  Logistics  Evaluation  Agency 
ATTN:  LOEA-PL  (Mr.  Keath) 

New  Cumberland  Army  Depot 
New  Cumberland,  PA  17070-5007 
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9. 


REFERENCES : 


9.1  Architect  and  Engineer  Instructions,  9  Dec  91 

9.2  AR  420-10,  Management  of  Installation  Directorates  of 
Engineering  and  Housing,  2  Jul  87 

9.3  AR  415-15  (DRAFT),  Army  Military  Construction  Program 
Development  and  Execution 

9.4  Energy  Conservation  Investment  Program  (ECIP)  Guidance, 
10  Jan  94 

9.5  TM  5-785,  Engineering  Weather  Data 

9.6  TM  5-800-4,  Programming  Cost  Estimates  for  Military 
Construction,  Feb  94 

9.7  General  Energy  Conservation  Opportunities 

9.8  Required  DD  Form  1391  Data 

9.9  AR  11-27,  Army  Energy  Program,  14  Jul  89 

9.10  TWX  dated  111600Z  Jul  94  from  DAIM-FDF-B,  subject: 
Future  Change  to  AR  420-10 
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A.3  ECO  ENERGY  AND  COST  CALCULATIONS 


ECO  NUMBER  1 

REPLACEMENT  OF  THE  EXISTING  HTW  DISTRIBUTION  LINES  WITH  A  NEW 
SHALLOW  TRENCH  DISTRIBUTION  SYSTEM 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-1 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-1  REPLACE  THE  HTW  DISTRIBUTION  SYSTEM 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  SHALLOW  TRENCH  HTW  PIPING 
ANALYSIS  DATE:  02-14-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1. 

INVESTMENT 

A. 

CONSTRUCTION  COST 

$ 

21975320 . 

B. 

SIOH 

$ 

1318519. 

C. 

DESIGN  COST 

$ 

1318519. 

D. 

TOTAL  COST  (lA+lB+lC) 

$ 

24612360. 

E. 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

F. 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

G  • 

TOTAL  INVESTMENT  (ID  - 

IE 

-  IF) 

0. 

0. 

$  24612360. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU(l) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A. 

ELECT  $  13.74 

7. 

$ 

89. 

15.08 

$ 

1347. 

B. 

DIST  $  4.40 

0. 

$ 

0. 

18.57 

$ 

0. 

C. 

RESID  $  .00 

0. 

$ 

0. 

21.02 

$ 

0. 

D. 

NAT  G  $  .00 

0. 

$ 

0. 

18.58 

$ 

0. 

E. 

COAL  $  .00 

0. 

$ 

0. 

16.83 

$ 

0. 

F. 

PPG  $  .00 

0. 

$ 

0. 

17.38 

$ 

0. 

L. 

OTHER  $  1.34 

177890. 

$ 

238373. 

14.88 

$ 

3546985. 

M. 

DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0. 

N. 

TOTAL 

177897. 

$ 

238462. 

$ 

3548331. 

NON 

ENERGY  SAVINGS (+)  /  COST(-) 

A.  ANNUAL  RECURRING 

(+/-) 

$ 

8857. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A 

X 

3A1) 

14.88 

$ 

131792. 

B.  NON  RECURRING  SAVINGS (+)  /  COSTS (-) 


SAVINGS(+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+)/ 

(1) 

(2) 

(3) 

COST(-) (4) 

d .  TOTAL  $  0 .  0 . 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST( -)( 3A2+3Bd4 ) $ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


131792. 
247319. 
99.52  YEARS 
3680124. 
.15 


A.3.1-2 


ECO  Number  1 


Replacement  of  the  existing  HTW  distribution  lines  with  a  new  shallow  trench  distribution  system. 
Description 

This  project  consists  of  replacing  the  existing  underground  HTW  piping  system  with  a  new  shallow  trench 
distribution  system.  The  existing  HTW  piping  could  be  demolished  and  removed  or  it  could  be  abandoned  in 
place.  The  cost  estimate  and  economic  analysis  assumes  the  existing  HTW  piping  will  be  removed  and  sold 
for  scrap.  The  new  HTW  piping  design  call  for  Schedule  80  steel  pipe  with  welded  Joints.  The  new  HTW  pipe 
will  be  insulated  with  calcium  silicate,  installed  inside  a  metal  conduit  and  positioned  in  a  shallow  trench. 

Analysis 

This  project  is  specifically  called  for  by  the  scope  of  work,  however,  our  surveys  and  analysis  have  indicated 
that  the  losses  due  to  HTW  leaks  from  the  underground  distribution  system  average  only  about  2.53  GPM 
which  is  1 ,329,800  gallons  per  year.  These  losses  are  low  considering  the  length  and  age  of  the  piping  system. 
However,  there  are  substantial  heating  energy  losses  due  to  deteriorated  and  moist  insulation. 

L^ht  steam  flow  and  dripping  was  observed  at  many  of  the  HTW  conduit  vent  pipes  during  the  valve  pit  survey. 
Since  the  estimated  leaks  in  the  HTW  system  were  so  low,  it  was  assumed  that  the  steam  was  being  produced 
by  ground  v^ter  leaking  into  the  HTW  conduit.  The  conductivity  of  the  insulation  will  increase  dramatically  with 
the  introduction  of  moisture.  A  study  of  buried  pipes  for  the  district  heating  system  at  Fort  McClellan  estimated 
the  heat  transfer  rates  to  be  55  Btu/Hr-LF  for  dry,  insulated  buried  pipes  and  275  Btu/Hr-LF  for  buried  pipes  with 
entrapped  moisture  and  deteriorated  insulation.  The  energy  savings  calculations  assume  that  approximately 
one-half  of  the  total  length  of  HTW  piping  at  Fort  Stewart  has  deteriorated  and  moist  insulation. 

A  small  amount  of  energy  and  water  savings  are  achieved  by  reducing  the  HTW  losses  from  2.53  GPM  to 
approximately  0.10  GPM.  The  savings  calculations  and  economic  analysis  assume  an  average  of  two  leaks 
in  the  HTW  piping  each  year  and  an  average  HTW  loss  of  20.000  gallons  per  leak. 

The  operation  and  maintenance  savings  associated  with  the  need  to  repair  about  two  HTW  leaks  per  year  is 
included  in  the  economic  analysis.  The  operation  and  maintenance  cost  includes  trench  excavation.  HTW  pipe 
repair  and  backfilling  of  the  trench.  Lengths  and  sizes  of  HTW  piping  used  for  energy  savings  calculations  and 
cost  estimates  were  taken  from  drawings  titled  Fort  Stewart  Central  Heating  and  Cooling  -  Existing  Conditions. 
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A. 3. 1-7 


Location: 

Fort  Stewart,  GA 

Reynoids,  Smith  and  Hills,  Inc. 

AEP  Number 

694-1331-002 

Designer:  W.  T.  Todd 

Project: 

Existing  HTW  Piping 

Date:  02/08/96 

ECO  Number 

1 

Assumptions: 

1.  HTW  temperature 

380  'F 

2.  Make-up  water  temperature 

70  ‘F 

3.  Boiler  efficiency 

68% 

4.  Pump  head  (from  record  drawings) 

300  Ft  H20 

5.  Pump  efficiency  (from  record  drawings 

72% 

6.  Motor  efficiency 

90% 

7.  Average  heating  fuel  cost 

$1.34  /MBtu 

8.  Electricity  cost 

$0.0469  /kWh 

9.  Water  cost 

$0.5562  /kGaiions 

Energy  Use  Calculations: 


Energy  Use  =  flow  rate  x  specific  heat  x  temperature  difference 
1369800  Gal/Yr  x  8.345  Ib/gai  x  1  Btu/ib*F  x  310  ‘F  =  3543.6  MBtu/Yr 

Heating  Fuei  Use  =  3543.6  MBtu/yr  /  0.68  =  521 1 .2  MBtuA'r 


Heating  Fuei  Cost  =  5211.2  MBtu/yr  x  $1.34  /MBtu  =  $6,983  /Year 

Pumping  Cost: 

Pump  BHP  =  (GPM  x  Feet  Head)  /  (3960  x  Pump  Efficiency) 

2.61  GPM  X  300  Ft  Head 

BHP  = - -  0.27  BHP 

3960  X  0.72 

Energy  Use  =  (BHP  /  Motor  Efficiency )  x  0.746  kW/HP  x  8760  Hr/Yr 
Electric  Demand  =  0.27  BHP  /  0.90  x  0.746  kW/HP  =  0.23  kW 

Electricity  Use  =  0.23  kW  x  8760  Hr/Yr  =  1991  kWh/Yr 

Electricity  Use  =  1991  kWh/Yrx  0.003413  MBtu/kWh  =  6.8  MBtu/Yr 


Electricity  Cost  =  1991  kWh/Yr  x  $0.0469  /kWh  =  $93  /Year 

Water  Cost: 

1369800  Gal/Yr  x  $0.5562  /kGal  =  $762  /Year 


Total  Utility  Cost: 

Heating  Fuel  Cost  $6,983  /Year 

Pumping  (Eiec)  Cost  $93  /Year 

Water  Cost  $762  /Year 


Totai  Utility  Cost  $7,838  /Year 


A.S.I-B 


Location: 

Fort  Stewart,  GA 

Reynolds,  Smith  and  Hills,  Inc. 

AEP  Number 

694-1331-002 

Designer:  W.  T.  Todd 

Project: 

Install  New  Shallow  Trench  HTW  Piping 

Date:  02/08/96 

ECO  Number 

1 

Assumptions: 

1.  HTW  temperature 

380  ”F 

2.  Make-up  water  temperature 

70  ‘F 

3.  Boiler  efficiency 

68% 

4.  Pump  head  (from  record  drawings) 

300  Ft  H20 

5.  Pump  efficiency  (from  record  drawings 

72% 

6.  Motor  efficiency 

90% 

7.  Average  heating  fuel  cost 

$1.34  /MBtu 

8.  Electricity  cost 

$0.0469  /kWh 

9.  Water  cost 

$0.5562  /kGalions 

Energy  Use  Calculations: 


Energy  Use  =  flow  rate  x  speciflc  heat  x  temperature  difference 

52560  Gal/Yr  x  8.345  Ib/gal  x  1  Btu/lb'F  x  310  ‘F  =  136.0  MBtuA'r 


Heating  Fuel  Use  - 

136.0  MBtu/yr  / 

0.68  = 

200.0  MBtu^r 

Heating  Fuel  Cost  = 

200.0  MBtu/yr  x 

$1.34  /MBtu 

=  $268  /Year 

Pumping  Cost: 

Pump  BHP  =  (GPM  x  Feet  Head)  /  (3960  x  Pump  Efficiency) 

0.10  GPM  X  300  Ft  Head 

BHP  = - -  0.01  BHP 

3960  X  0.72 


Energy  Use  =  (BHP  /  Motor  Efficiency )  x  0.746  kW/HP  x  8760HrA"r 


Electric  Demand  = 

0.01 

BHP  /  0.90 

X  0.746  kW/HP  = 

0.01  kW 

Electricity  Use  = 

0.01 

kW  X  8760 

Hr/Yr  = 

76 

kWh/Yr 

Electricity  Use  = 

76 

kWh/Yrx  0.003413 

MBtu/kWh 

= 

0.3  MBtu/Yr 

Electricity  Cost  = 

76 

kWh/Yr  X  $0.0469 

/kWh  = 

$4 

/Year 

Water  Cost: 

52560  Gal/Yr  x 

$0.5562 

/kGal  =  $29 

/Year 

Total  Utility  Cost: 

Heating  Fuel  Cost 

$268 

/Year 

Pumping  (Elec)  Cost 

$4 

/Year 

Water  Cost 

$29 

/Year 

Total  Utility  Cost 

$301 

/Year 

k.3.  I 


Figure 

Fort  Stewart  GEP  Make-up  Water,  1995 
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A.2>.  I-  to 


Fort  Stewart  -  Centrol  Energy  Plant 
Filename:  FS-VPDIS.WQ1 
12/15/95 

Approximate  Distance  Between  Valve  Pits  (l) 


ZONE 

1 

ZONE  2N 

ZONE  2S 

ZONE  3 

SEP  ZONE 

PIT# 

LN.FT. 

RT# 

LN.FT. 

RT# 

LN.FT. 

RT# 

LN.FT. 

RT# 

LN.FT. 

CP-Bl 

200 

CP- VI 

150 

VI -B1 

700 

CP-? 

700 

Cl -VI 

1500 

(2) 

B1-V4 

1000 

VI -V2 

200 

B1-V1 

1500 

?-1 

800 

VI -V2 

100 

(2) 

VI -V2 

600 

V2-V3 

350 

V1-B2 

300 

?-2 

400 

V2-V3 

1700 

(2) 

V2-V3 

200 

V3-V4 

650 

B2-fi3 

550 

2-2A 

400 

V3-V4 

450 

(2) 

V3-V4 

350 

V4-V5 

600 

B3-V1 

250 

2A-3 

500 

V4-V5 

600 

(2) 

V4-V5 

300 

V5-V6 

800 

VI -V2 

250 

3-3A 

400 

V5-V6 

500 

(2) 

V5-V6 

550 

V6-V7 

800 

VI -V5 

350 

3A-6 

550 

V6-SP 

100 

(2) 

V6-V7 

400 

V2-V8 

750 

V3-V4 

250 

4-5 

900 

SP-V7 

200 

V7-V8 

600 

V8-V9 

300 

V3-V6 

300 

5-6 

650 

V7-V8 

150 

V8-V9 

350 

V4-V5 

200 

6-7 

850 

V8-V9 

550 

V9-V10 

350 

V3-V7 

650 

7-8 

950 

V9-V10 

650 

V10-V1 1 

250 

V7-V8 

250 

8-9 

1000 

V10-V1  1 

800 

VII -VI 2 

500 

V8-V9 

500 

9-10 

1000 

V1 1 -VI 2 

650 

V12-V13 

1000 

V9-V10 

200 

10-1  1 

900 

V12-V13 

800 

V13-V14 

350 

V9-V1 1 

450 

11-12 

500 

V14-V15 

400 

12-13 

950 

V15-V16 

400 

13-13A 

750 

V16-V17 

500 

12-14 

950 

V17-V18 

800 

14-15 

200 

15- 16  250 

16- 16A  300 

16A-17  200 

17- 18  200 

18- 19  100 

19- 20  150 

20- 22  200 

21-22  100 

22-23  350 


15-24C  350 

24C-24B  200 

24B-24  200 

24-24A  200 

24A-25  150 

24A-25A  300 

25A-26  100 

26- 26A  200 

26A-27  250 

27- 28  250 


TOTAL  LN.FT. 

9100 

4600 

6700 

17400 

8750 

MILES 

1.7 

0.9 

1.3 

3.3 

1.7 

8.8 

MAX  LNFT/VP 

1000 

800 

1500 

1000 

1700 

AVG  LNFT/VP 

479 

511 

447 

458 

625 

MIN  LNFT/VP 

200 

150 

200 

100 

100 

NO.  OF  PITS  (1) 

19 

9 

15 

38 

14 

95 

(1)  There  are  other  valve  boxes  and  drain  pits 
that  ore  not  shown  on  our  HTW  system  mop. 

(2)  These  pipes  carry  steam. 
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analysis  of  a  small  district  steam  syste^  at 
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COHP-8406X32 
Gerald  D.  Pine  andV^lichMl  A.  Eamltky  DE84  014051 
Energy  Dlvlelon 


For  preaantation  nt  the 
75th  Annual  Conference  of  the  International 
District  Heating  Association 
Mount  Waahlngtont  New  Baspshlre 

June  17-20,  1984 
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Research  Uboratory,  under  Interagency  Agreement 
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Of  th#  lOtil  iccao  produced  I  w»  ••tlmat*  that  ipproalmattlj^  95X 
trlbutlon  lyittn.  The  remaining  St  la  utid  vlthln  th»  boUar  plant • 
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5.  CAUSES  FOn  HEAT  LOSS  FROM  BURIFO  FIFE 


iti 


In  ordnr  to  Aintalso  hoit  lotivo  from  itoom  tnd  condonnoto  ?tpe 
uBuolly  tnoulnt.d.  SomotlBo*  tho  plfft  My  run  tbov#  ground  but  nor* 
buriod  froB  tvo  to  ilx  toot  bolow  th*  ourfoco.  If  tho  Inoulotion  li 
■round  holpi  to  imuloto  tho  pip#  tron  cold  toDporocurtr  In  tho  wintod 
hoot  looooo.  In  thlo  ooetion,  uo  prcPonc  ootlnctoo  of  tho  htoc  loioop 
plpoo  ••  well  *0  for  plpop  with  dotoriorotod  Inoulotion  and  undor  ' 


iinta*  the  linaa  are 
4onenIyp  tha  plpaa  art 
iCaet  Atttd  drvp  tha 
and  to  radurt  tha 
fer  vail  inaulattd 
varl^a  fallura  condiciona* 


i:,nt  Loop  Fron  Dry.  Intulotod.  Burled  ripoo.  Boat  looao*  havo  , 

varied  toll  condltlmo  and  vorlouo  typo*  of  inoulotion  by  King  *f*''*^*  f®*' 

of  0  nix-inch  atoam  lino  at  325T  with  four  Incheo  of  salclu*  alllcato  insulation  In  tUy  ci 
ovoraoo  oMsloiuro  and  a  aoll  tonporaturo  of  30*r.  the  rat#  of  hoot  looolwould  be  approxlnatoly 
55  Btu/heur  per  linear  foot  of  pipe,  for  the  Ft.  McClallan  ayatam  with  a  ataam  tooperator. 
of  338* r  ond  a  ground  toiBpernrurt  of  80*F,  tha  loan  rata  would  ba  abouk  52  Itu/hr-ft. 


Iltat  Loan  Fron  Dare  Plpaa  in  Air.  The  alnpleat  caao  to  cenaldor  la  a  boro  pipe  oxpoaod 
eo  amblonc  air  on  a  drv»  sell  1  day.  For  ihla  eaaa,  tha  two  aajor  hoati  loaa  mee^nlaa*  are 
natural  convection  and  radiation.  Wo  conalder  th#  eaao  of  o  alx-lnch  pipe  with  338  f  atoam 
and  amblant  air  at  I50*r  (a  typical  temparolura  inald#  a  dry  vault,  whoro  much  of  the  bar* 
pipe  la  found).  Th#  oatimated  loa#  du#  to  natural  conv'aetlon  undar  tliaa#  conoitiona  la  about 
350  litu/houT  per  foot  of  plp*»  Kralth  [4]  in  Table  5.1  givot  a  valu#  of  oalaalvlcy  of  0.8 
for  oxldlred  ateel  pipe.  For  the  aame  plpa.  tho  oatlmated  radiation  leaa  la  apprnalmataly 
570  Etu/hr-ft»  The  total  loar  per  foot  of  bar#  plp»  under  theao  elreumatanco#  i#  then  920 
8tu/hr-ft. 


turled  Ptpea  Kith  Entrapped  Moiaturt  end  Deteriorated  InculaClen^  Obaon'atlons  of  actual 
burUd  atoan  tinea  Indlcn tea  that  th#  heat  loaaea  are  iub#t«ntlally  hi^liar  than  th*  theorot- 
ical  loaaoa.  Conalderaclon  of  tho  magnitudeo  of  tha  obaervad  loaao#  auggaota  that  th#  plp«  la 
behaving  «a  though  there  were  no  inaulatlon,  and  that  the  pipe  la  In  i^iract  contact  with  the 
ourrounding  aoll,  Tha  neat  IJhely  phyaleol  explanation  la  that  th#  conductivity  haa  b*«n 
sroaclv  enhanced  by  tho  deterioration  of  the  Inaulatlon  frma  th#  conbfned  effeet#  of  heal  and 
iBOiatura  that  geta  into  tho  ayatoo  by  atenei  laaka  or  tho  Intruaion  of  iground  water.  F.ntropped 
moUtUTo  could  be  bolllrg  near  tha  aurface  of  the  pipe  and  eondenalng  |On  eho  Jackal,  t  r 
BUbeoaled  boiling  and  the  formation  of  a  thorewl  convection  loop  In  water  filling  th#  apace 
between  the  pipe  and  jacket  could  he  occurring.  Both  theae  proceaaea iproduc#  astremeJy  high 
hea'  cranafir  rotea  compared  to  the  rote  through  dry  Inaulatlon.  If  it  la  aaau&od  that  th# 
conduetivlty  of  the  Inaulatlon  la  Infinite,  the  model  of  King  et  al.  yields  a  heat  trantfar  _ 

factor  of  about  1.8  Btu/hr-T  per  foot  of  alx-lnch  dlama tar  pipe.  Fof  tho  alx-lnch  plpo  at  •<:— 
330*F  and  a  80*F  ground  temperature,  the  rote  of  heat  loaa  per  foot  of  pips  would  be  4fi0 
Btu/hr-ft.  Thia  corpareo  with  the  obaerved  value  of  about  273  Beufhr-ft, 


Heat  Loos  From  Floodlns  o*  Vaulta,  A  commonly  obaerved  fallura  Of  ataan  Unea  la  the 
failure  of  aunp  punpo  in  valve  pita  and  tha  aubaoquont  covering  of  tho  otoam  pipe  with  water. 
Iht  aouree  of  the  water  can  he  eithar  eondenaatt  fron  atosm  traps,  which  collecta  in  the  vault 
and  causaa  flooding  when  aump  pumpe  fall,  or  Intruaion  of  ground  watot  into  the  pits  through 
eracka  in  the  pit  vail  or  around  plpaa  that  panatrate  the  pit  walla.  Watar  In  the  vaulta  ia 
commonly  heated  to  temparaturao  that  are  rathar  hot;  ve  aaaume  here  that  the  water  In  the 
vault  la  hasted  to  I50*r.  The  estimated  rate  of  heat  loaa  from  a  bare,  alx-lnch  aceam  Plpe 
carrvlng  338*F  atena  and  covered  hy  ISO’F  watar  ia  50,000  Etu/hr-(t.  (This  eatlnate  could  be 
higher,  perhaps  aa  high  aa  130,000  Btu/hr-ft  depending  on  the  aaaumed  heat  transfer  mech- 
oniaw.)  Notice  that  the  loaa  la  nearly  Blxty  tlf*aa  ae  large  aa  the  leaa  fron  dry,  hare  pipe. 
P«rhap5i  ♦vtn  more  lnC8^rvscinc»  the  rate  of  Ucat  locf  would  ht  190  tirntx  grtaccr  tham  the 


1 


i 
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Fort  Stewart  -  Measured/Estimated  HTW  Leaks 
Filename:  F-MAKEUP.WQ1 


WATER  LOSS  ESTIMATE 

ITEM 

GPD 

GPM 

1 )  Blowdown 

1440 

1.000 

I II  I  I  II II  l"ll  I  — — 

468 

0.325 

3)  CEP  -  Misc.  Leaks 

298 

0.207 

4)  CEP  -  No.  4  Boiler 

334 

0.232 

5)  SEP  Leaks 

336 

0.233 

6)  Valve  Pit  Leaks 

1398 

0.971 

7)  Mech.  Equip.  Room  Leaks* 

1260 

0.875 

Total  Losses  Identified 

5534 

3.843 

Average  1 995  Water  Use 

9179 

6.374 

-  Total  Losses  Identified 

5534 

3.843 

Estimated  HTW  Piping  Leaks 

3645 

2.531 

*  Some  of  the  leaks  found  during  the  survey  of 
mechanical  equipment  rooms  may  have  been 
found  and  repaired  and  other  leaks  might  have 
developed  since  the  surveys  were  performed. 

PIE  CHART  VALUES 


Blowdown/Soot  Blowing 
CEP/SEPA/P/ME  Rm  Leaks 
HTW  Piping  Leaks 


BAR  CHART  VALUES 

Blowdown/Soot  Blowing 
CEP/SEPA/P/ME  Rm  Leaks 
HTW  Piping  Leaks 


1908 

1.325 

20.8% 

3626 

2.518 

39.5% 

3645 

2.531 

39.7% 

1993 

1994 

1995 

1908 

1908 

1908 

3626 

3626 

3626 

7312 

8922 

3645 

A.3./- 


WORK 


022  I  Earihwork 


022  200  I  Exc(iv./Ba€lrfill/Compacl. 


Air  tamp,  add 
Vibrating  plate,  add 


Compaction  in  12'  layers,  hand  tamp,  add  to  above 
Roller  compaction  operator  walking,  add 


Air  tamp,  add 
Vibrating  plate,  add 


Dozer  backfilling,  bulk,  up  to  300'  haul,  no  compaction 
Air  tamped 


Compacting  backfill,  6'  to  12'  lifts,  vibrating  roller 
Sheepsfoot  roller 


Dozer  backfilling,  trench,  up  to  300’  haul,  no  compaction 
Air  tamped 


Compacting  backfill,  6*  to  12'  lifts,  vibrating  roller 
Sheepsfoot  roller 


0010  DRILLING  AND  BLASTING  Only,  tocK  open  face,  under  1500  C.Y. 
0100  Over  1500  C.Y. 


Trenches,  up  to  1500  C.Y. 

Over  1500  C.Y. 

0010  EXCAVATING,  STRUCTURAL  Hand,  pits  to  6'  deep,  sandy  soil 

0100 _ Heavy  soil  or  clay _ 

0300  Pits  6'  to  12'  deep,  sandy  soil 

0500  _ Heavy  soil  or  day _ 

0700  Pits  12'  to  18'  deep,  sandy  soil 

0900  _ Heavy  soil  or  clay _ 

1500  For  wet  or  muck  hand  excavation,  add  to  above 


lABOR- 

hours!  unit 


19S6  BARE  COSTS 
UBOR  I  EQUIP. 


54  0010 
0020 
0050 
0060 
0090 
0100 
0110 
0300 


EXCAVATING,  TRENCH  or  continuous  footing,  common  earth 
No  sheeting  or  dewatering  included 


1  to  4'  deep,  3/8  C.Y.  tractor  loader/backhoe 
1/2  C.Y,  tractor  loader/backhoe 


4'  to  6'  deep,  1/2  C.Y.  tractor  loader/backhoe 
5/8  C.Y.  hydraulic  backhoe 


3/4  C.Y.  hydraulic  backhoe 

1/2  C.Y.  hydraulic  excavator,  truck  mounted 


6'  to  10'  deep,  3/4  C.Y.  hydraulic  backhoe 
1  C.Y.  hydraulic  excavator,  truck  mounted 


10'  to  14'  deep.  3/4  C.Y.  hydraulic  backhoe 
M/2  C.Y.  hydraulic  backhoe 


14'  to  20'  deep,  1  C.Y.  hydraulic  backhoe 
By  hand  with  pick  and  shovel  to  6'  deep,  light  soil 


Heavy  soil 

For  tamping  backfilled  trenches,  air  tamp,  add 


Vibrating  plate,  add 

Trim  sides  and  bottom  for  concrete  pours,  common  earth 


Hardpan 


258  0010  EXCAVATING.  UTILITY  TRENCH  Common  earth 

0050  Trenching  with  chain  trencher,  12  H.P.,  operator  walking 
0100  4'  wide  trench,  12'  deep 

0150 _ 18'  deep _ 

0200  27'deep 

^  0300  6' wide  trench,  12' deep 


36'  deep 

'  wide  trench,  12'  deep 


A.3.|-/£' 

Imperlanf:  See  the  Reference  Section  for  critical  supporting  data  -  Reforonce  Not.,  Crtw^  it  CHy  Cost  IndesGes 


CONSTRUCTION  COST  ESTIMATE 


Project:  Shallow  Trench  HTW  Piping  System 

Location:  Fort  Stewart,  GA 

Basis:  Schematic  Design 

ECO  No.:  1 


RS&H  No.: 
Date: 

Estimator 

Filename: 


694-1331-002 

14-Feb-96 

W.T.Todd 

EST-1.WB2 


ITEM  DESCRIPTION 


Excavating  Trench 


Piping  Demolition,  to  2" 


Piping  Demolition,  to  4" 


Piping  Demolition,  to  8" 


Piping  Demolition,  to  16" 


Scrap  Salvage.  Steel 


lnsul..2"Wall.  2"  Pipe 


HTW  Pipe.  4"  Sch  80  Steel 


^HtolVaFigiiiiPiii;wl 


lnsul..2"  Wall.  4"  Pioe 


HTW  Pipe.  6"  Sch  80  Steel 


Joint  Weld.  6"  Sch  80 


HTW  Pipe.  8"  Sch  80  Steel 


Joint  Weld.  8"  Sch  80 


HTW  Pipe.  10"  Sch  80  StI 


Joint  Weld.  10"  Sch  80 


Conduit,  20"  Sch  40  Steel 


Joint  Weld.  20"  Sch  40 


ir>SBPWWt;ilfag!gMs{glll 


Conduit,  14"  Sch  40  Steel 


Joint  Weld.  14"  Sch  40 


Valves,  Fittings,  etc. 


Dozer  Backfill.  Trench 


Compacting  Backfill 


Subtotal  Bare  Costs 


Retrofit  Cost  Factors 


QUANTITY 


No.  Unit 


CY 


40887 


228801  LF 


34430  LF 


23540  LF 


1593  Ton 


40887  LF 


4089  Ea 


40887  LF 


22880  LF 


2288  Ea 


22880  LF 


24970  LF 


2497  Ea 


24970  LF 


9460  LF 


946  Ea 


9460  LF 


23540  LF 


2354  Ea 


23540  LF 


33000  LF 


3300  Ea 


36410  LF 


3641  Ea 


20444  LF 


2044  Ea 


All 


60900  CY 


60900  CY 


MATERIAUEQUIP 


$/Unit 


1.37 


NA 


NA 


NA 


NA 


-60.00 


5.17 


3.41 


3.37 


14.31 


4.65 


4.56 


30.95 


10.25 


Total 


83433 


0 


0 


0 


0 


-95570 


211529 


13942 


137789 


327413 


10639 


104333 


772822 


25594 


LABOR 

$/Unit  I  Totai 


105357 


46202 


34549 


155968 


177727 


266031 


TOTAL  SOURCE 

COST  Material  I  Labor 


1267501 


265614 


846561 


77106 


503395 


203506 


1.276.217 


5.85 

146075 

3.69 

1  92 

EESiaiBSBEl 

MMp199 

52.44 

496082 

24.48 

1  2315811 

727,663  1 

12109 


65747 


1649212 


40136 


203621 


2476650 


94050 


2045514 


85564 


982515 


40274 


421704 


55419 


797791 


10486375 


96492 


38597 


711850 


320144 


107342 


2047320 


745800 


1569999 


673585 


764587 


320963 


323560 


18270 


23751 


MMp199  I  MMp199 


[•Id  A  lit 


MMP107 


maiikiimngi 


2.361.062 


360.280 


■HEaimsEa 

■HBEUllKIEElimSEa 

— EgHEHiiByiiaiatiMi  _ 

■smaiHEa 


1,747,102  I  MMp104  |  MMp104 


361.237 


Estimate  Estimate 


MMd23 


_ 


10243236 

$20,729,611 

717027 

1.136.482 

I  Total  Project  Cost _ | _ |  | _ |  121768391 

LEGEND: 

MMp###  1995  Means  Mechanical  Cost  Data,  page  ###. 


124355141  $24.612.353 


Fort  Stewart 

Estimate  of  HTW  System  Pipe  Lengths 
Filename:  F-PIPING.WQ1 


Pipe  Bldg. 
Service  Served 
HTWS  All  (main) 
HTWR  All  (main) 
HTWR  All  (main) 
STMS  All  (main) 
HTWS  All  (main) 
Subtotal 

HTWR  All  (main) 
HTWS  All  (main) 
HTWS  All  (main) 
HTWS  All  (main) 
HTWR  All  (main) 
HTWR  All  (main) 
HTWS  All  (main) 
HTWR  All  (main) 
Subtotal 

HTWR  All  (main) 
HTWS  All  (main) 
HTWS  All  (main) 
HTWR  All  (main) 
HTWS  All  (main) 
HTWR  All  (main) 
HTWR  All  (main) 
HTWS  All  (main) 
HTWR  All  (main) 
HTWS  All  (main) 
HTWR  All  (main) 
HTWS  All  (main) 
HTWS  All  (main) 
HTWS  All  (main) 
HTWR  All  (main) 
HTWR  All  (main) 
HTWR  All  (main) 
HTWS  All  (main) 
Subtotal 

HTWR  All  (main) 
HTWS  All  (main) 
HTWR  All  (main) 
HTWS  All  (main) 
HTWS  All  (main) 
HTWS  All  (main) 
HTWR  All  (main) 


Pipe  Linear 


Dia.  (in) 

Ft  w/loops 

10 

3850 

10 

3850 

10 

5225 

10 

5390 

10 

5225 

23540 

8 

440 

8 

440 

8 

605 

8 

1485 

8 

605 

8 

2200 

8 

2200 

8 

1485 

9460 

6 

4070 

6 

4070 

6 

1980 

6 

1980 

6 

605 

6 

605 

6 

2035 

6 

825 

6 

825 

6 

220 

6 

220 

6 

2035 

5 

385 

5 

990 

5 

990 

5 

385 

5 

1375 

5 

1375 

24970 

4 

2860 

4 

825 

4 

825 

4 

2860 

4 

880 

4 

550 

4 

880 

LnFt 


LnFt 


LnFt 


Fort  Stewart 

Estimate  of  HTW  System  Pipe  Lengths 
Filename:  F-PIP1NG.WQ1 


Pipe 

Bldg. 

Pipe 

Linear 

Service 

Served 

Dia.  (in) 

Ft  w/loops 

HTWS 

All  (main) 

4 

1650 

HTWR 

All  (main) 

4 

1100 

HTWR 

All  (main) 

4 

550 

HTWR 

All  (main) 

4 

1650 

HTWR 

All  (main) 

4 

5390 

HTWS 

All  (main) 

4 

1100 

HTWS 

All  (main) 

3 

880 

HTWR 

All  (main) 

3 

880 

Subtotal 

22880  LnFt 

HTWR 

All  (main) 

2.5 

1760 

HTWS 

All  (main) 

2.5 

1760 

HTWS 

All  (main) 

2.5 

440 

HTWR 

All  (main) 

2.5 

440 

HTWR 

All  (main) 

2.5 

550 

HTWS 

All  (main) 

2.5 

550 

HTWS 

All  (main) 

2.25 

990 

HTWR 

All  (main) 

2.25 

990 

HTWR 

All  (main) 

2 

990 

HTWS 

All  (main) 

2 

990 

HTWS 

All  (main) 

2 

770 

HTWR 

All  (main) 

2 

770 

HTWR 

All  (main) 

2 

5390 

HTWS 

All  (main) 

2 

770 

HTWR 

All  (main) 

2 

770 

HTWR 

All  (main) 

2 

4510 

HTWS 

All  (main) 

2 

4510 

HTWR 

All  (main) 

2 

880 

HTWS 

All  (main) 

2 

880 

HTWR 

All  (main) 

2 

880 

HTWS 

All  (main) 

2 

880 

HTWS 

All  (main) 

1.5 

330 

HTWR 

All  (main) 

1.5 

330 

HTWR 

All  (main) 

1.25 

1980 

HTWS 

All  (main) 

1.25 

1980 

Branch  Piping  (5% 

of  mains) 

1689 

Branch  Piping  (5%  of  mains) 

1579 

Branch  Piping  (5%  of  mains) 

1018 

Branch  Piping  (5%  of  mains) 

1513 

Subtotal 

40887  LnFt 

Total 

121737  LnFt 

ECO  NUMBER  2 

REDUCE  BLOWDOWN  OF  THE  CASCADE  HEATERS  AND  THE 

WOOD-FIRED  BOILER 


A3. 2-1 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-2 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-2  REDUCE  BLOWDOWN  FREQUENCY 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  REDUCE  BLOWDOWN  BY  50% 
ANALYSIS  DATE:  02-14-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

$ 

500. 

B.  SIOH 

$ 

0. 

C.  DESIGN  COST 

$ 

0. 

D.  TOTAL  COST  (lA+lB+lC) 

$ 

500. 

E.  SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY 

REBATE 

G.  TOTAL  INVESTMENT  (ID  - 

IE 

-  IF) 

0. 

0. 


$ 


500. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 


DATE  OF  NISTIR 

85-3273- 

-X 

USED  FOR 

DISCOUNT  FACTORS 

OCT  1994 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(l) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A. 

ELECT 

$ 

13.74 

0. 

$ 

0. 

15.08 

$ 

0 

B. 

DIST 

$ 

4.40 

0. 

$ 

0. 

18.57 

$ 

0 

C. 

RES  ID 

$ 

.00 

0. 

$ 

0. 

21.02 

$ 

0 

D. 

NAT  G 

$ 

.00 

0. 

$ 

0. 

18.58 

$ 

0 

E. 

COAL 

$ 

.00 

0. 

$ 

0. 

16.83 

$ 

0 

F. 

PPG 

$ 

.00 

0. 

$ 

0. 

17.38 

$ 

0 

L. 

OTHER 

$ 

1.34 

1000. 

$ 

1340. 

14.88 

$ 

19939 

M. 

DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0 

N. 

TOTAL 

1000. 

$ 

1340. 

$ 

19939 

3.  NON 

ENERGY  SAVINGS (+) 

/ 

COST(-) 

A.  ANNUAL 

RECURRING 

(+/- 

■) 

$ 

2505 

(1)  DISCOUNT  FACTOR 

(TABLE 

A) 

14.88 

(2)  DISCOUNTED  SAVING/COST 

(3A 

X 

3A1) 

$ 

37274 

B.  NON  RECURRING  SAVINGS (+)  /  COSTS(-) 


SAVINGS ( + ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS(+)/ 

(1) 

(2) 

(3) 

COST(-) (4) 

d .  TOTAL  $  0 .  0 . 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/COST(-) ( 3A2+3Bd4)$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ ( 3Bdl/ ( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


37274. 
3845. 
.13  YEARS 
57214. 
114.43 


A.3.2'2 


VOlTH  e.CO'5  t  IXA 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-2X 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-2  REDUCE  BLOWDOWN  FREQUENCY 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  REDUCE  BLOWDOWN  BY  50% 
ANALYSIS  DATE:  02-15-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1. 

INVESTMENT 

A. 

CONSTRUCTION  COST 

$ 

500. 

B. 

SIOH 

$ 

0. 

C. 

DESIGN  COST 

$ 

0. 

D. 

TOTAL  COST  (lA+lB+lC) 

$ 

500. 

E. 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

F. 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

G  • 

TOTAL  INVESTMENT  (ID  - 

IE 

-  IF) 

0. 

0. 


$ 


500. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU(l) 

MBTU/YR(2) 

SAVINGS ( 3 ) 

FACTOR(4) 

SAVINGS(5) 

A. 

ELECT  $  13.74 

0. 

$ 

0. 

15.08 

$ 

0. 

B. 

DIST  $  4.40 

0. 

$ 

0. 

18.57 

$ 

0. 

C. 

RESID  $  .00 

0. 

$ 

0. 

21.02 

$ 

0. 

D. 

NAT  G  $  .00 

0. 

$ 

0. 

18.58 

$ 

0. 

E. 

COAL  $  .00 

0. 

$ 

0. 

16.83 

$ 

0. 

F. 

PPG  $  .00 

0. 

$ 

0. 

17.38 

$ 

0. 

L. 

OTHER  $  1.34 

864. 

$ 

1158. 

14.88 

$ 

17227. 

M. 

DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0. 

N. 

TOTAL 

864. 

$ 

1158. 

$ 

17227. 

NON 

ENERGY  SAVINGS (+) 

/  COST(-) 

A.  ANNUAL  RECURRING  (+/“) 

$ 

2505. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1) 

14.88 

$ 

37274. 

B.  NON  RECURRING  SAVINGS (+)  /  COSTS (-) 


SAVINGS(+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS(+)/ 

(1) 

(2) 

(3) 

COST(-) (4) 

d.  TOTAL  $  0.  0. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST( -)( 3A2+3Bd4 ) $ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 


37274. 
3663. 
.14  YEARS 
54502. 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  109.00 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


A. 3.2-3 


WlTHi  ^A,l2-A^l'^fc 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-2Y 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-2  REDUCE  BLOWDOWN  FREQUENCY 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  REDUCE  BLOWDOWN  BY  50% 
ANALYSIS  DATE:  02-15-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  500. 

B.  SIOH  $  0. 

C.  DESIGN  COST  $  0. 

D.  TOTAL  COST  (lA+lB+lC)  $  500. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0. 

0. 


500, 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


4. 

5. 

6. 
7. 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(l) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A. 

ELECT 

$ 

13.74 

0. 

$ 

0. 

15.08 

$ 

0 

B. 

DIST 

$ 

4.40 

0. 

$ 

0. 

18.57 

$ 

0 

C. 

RESID 

$ 

.00 

0. 

$ 

0. 

21.02 

$ 

0 

D. 

NAT  G 

$ 

.00 

0. 

$ 

0. 

18.58 

$ 

0 

E. 

COAL 

$ 

.00 

0. 

$ 

0. 

16.83 

$ 

0 

F. 

PPG 

$ 

.00 

0. 

$ 

0. 

17.38 

$ 

0 

L. 

OTHER 

$ 

1.34 

765. 

$ 

1025. 

14.88 

$ 

15253 

M. 

DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0 

N. 

TOTAL 

765. 

$ 

1025. 

$ 

15253 

3.  NON  ENERGY  SAVINGS (+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 


2505. 


14.88 


(2)  DISCOUNTED  SAVING/COST  ( 3A  X 

3A1) 

$  37274. 

NON  RECURRING 

SAVINGS (+)  /  COSTS (- 
SAVINGS(+) 

•) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+)/ 

(1) 

(2) 

(3) 

COST(-) (4) 

TOTAL 

$  0. 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/COST(-) ( 3A2+3Bd4)$  37274. 

FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  3530. 

SIMPLE  PAYBACK  PERIOD  (lG/4)  .14  YEARS 

TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  52528. 

SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  105.06 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


A. 3. 2-^ 


SUBJECT  r  ^'t  tri^  CKj'i. 

AEP  NO 

!33i  ^3 

P.  cf  ^  C'  C  H  (  ft  6*j  /T^  O  fcA3 

_  SHEET_ 

OF 

DESIGNER  G-.  Fv>,  !  (  c>  ZV 

_  DATE _ 

Z  V 

7- 

CHECKER 

_  DATE _ 

J^CO  AJo.  Z 


/?  5-  Ou  C  B  ^  UO  O f  f  '■-. 
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Z-  --  ^  u-^  Oi:)u,>  A.'  /-7 


u  uO  ^  J  nn  V  '■'  r' 

IhfiTI^Liy  . 

-  f/.  j fS  r*  'v  T'  V  w  fi  rj  ri  z  ;-■  * 
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Location:  Fort  Stewart,  GA 

AEP  Number  694-1331-002 
Project:  Existing  Blowdown 

ECO  Number  2 


Reynolds,  Smith  and  Hills,  Inc. 
Designer  W.  T.  Todd 
Date:  02/08/96 


Assumptions:  1 .  HTW  temperature 

2.  Make-up  water  temperature 

3.  Boiler  efficiency 

4.  Average  heating  fuel  cost 

5.  Water  cost 


380  'F 
70  ‘F 
68% 

$1.34  /MBtu 
$0.5562  /kGallons 


Energy  Use  Calculations: 

Energy  Use  =  flowrate  x  specific  heat  x  temperature  difference 
525600  Gal/Yr  x  8.345  Ib/gal  x  1  Btu/lbT  x  310  'F  =  1359.7  MBtu/Yr 

Heating  Fuel  Use  ®  1359.7  MBtu/yr  /  0.68  =  1999.6  MBtu/Yr 

Heating  Fuel  Cost  =  1999.6  MBtu/yr  x  $1.34  /MBtu  =  $2,679  /Year 


Water  Cost: 

525600  Gal/Yr  x  $0.5562  /kGal  =  $292  /Year 


Total  Utility  Cost: 

Heating  Fuel  Cost  $2,679  /Year 

Water  Cost  $292  /Year 

Total  Utility  Cost  $2,971  /Year 


A.3.Z 


Location: 

AEP  Number 
Project: 

ECO  Number 


Fort  Stewart,  GA 
694-1331-002 
Reduce  Blowdown 
2 


Reynolds,  Smith  and  Hills,  Inc. 
Designer  W.  T.  Todd 
Date:  02/08/96 


Assumptions:  1 .  HJW  temperature 

2.  Make-up  water  temperature 

3.  Boiler  efficiency 

4.  Average  heating  fuel  cost 

5.  Water  cost 


380  ’F 
70  ‘F 
68% 

$1.34  /MBtu 
$0.5562  /kGallons 


Energy  Use  Calculations: 

Energy  Use  =  flowrate  x  specific  heat  x  temperature  difference 
262800  Gal/Yr  x  8.345  Ib/gal  x  1  Btu/lb*F  x  310  “F 
Heating  Fuel  Use  ^  679.9  MBtu/yr  /  0.68  » 

Heating  Fuel  Cost  -  999.8  MBtu/yr  x  $1.34  /MBtu 


=  679.9  MBtu/Yr 

999.8  MBtu/Yr 


$1,340  /Year 


Water  Cost: 

262800  Gal/Yr  x  $0.5562  /kGal  =  $146  /Year 


Total  Utility  Cost: 

Heating  Fuel  Cost  $1,340  /Year 

Water  Cost  $146  /Year 


Total  Utility  Cost  $1,486  /Year 
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ID  Assumes  200  psi,  1  inch  orifice,  square  edged,  C  =  0.82;  Cameron  Hydraulic  Data,  pages  2-8  and  2-9. 

(2)  Assumes  200  psi,  1/16  inch  orifice,  square  edged,  C=0.82;  Cameron  Hydraulic  Data,  pages  2-8  and  2-9. 


CONSTRUCTION  COST  ESTIMATE 


Project: 
Location; 
Basis: 
ECO  No.: 


Reduce  Blow  Down 
Fort  Stewart,  GA 
Schematic  Design 
2 


RS&H  No.: 
Date; 
Estimator: 
Filename: 


694-1331-002 

05/24/96 

W.T.Todd 

EST-2.WB2 


LEGEND: 

MMp###  1 996  Means  Mechanical  Cost  Data,  page  ###. 


BOILER  SYSTEM  WATER  ANALYSIS  PROGRAM 
FORT  STEWART  BUILDING  1  .A  1  2  BOILER  4- 


Sample  Number  ....  XCSTEWBW 
Date  Sampled  .  .  ..  07/18/95 
Date  Received  .  .  .  .08/14/95 
Date  Analyzed  .  .  ..  08/17/95 


Date  Report  Issued  .  08/25/95 


Specific  Sj  Cescrioticn 


Scecific  Installation  Information 


- - - 1 

i  Boiler  Water  Analysis  Report 

: 

Test  Description  PiA 

i  : 

-  _  - -  - - 

Plant 

Control 

Totsl  Hardness,:  ddb  CaCOg 

Vi 

filt  Ortho  Phos,  ppm  PO^ 

22 

35 

30  •  50 

Pclyner,  ppm 

N/A 

Sul  file,- ppm. liajSOg  ; 

.  .  <-o  • 

,v 

:  :  :  SOO 

.•  20 -io  :  ;-; 

P  Alkalinity,  ppji  CaCOg 

350 

1 

Causticity,  ppn  OH" 

120 

115 

20  -  200 

"11.8::/ 

:i:/:i.r.3;/: 

Kent  Conductivity,  BBhos 

2000 

2200 

;Tcfal:djs;s‘;Spiids,'  ppn;  ;• 

vmV- 

Citv/State/Zio . 

Phone . 

fort  Stewart.  GA  31314-5000 
.  7fi7-PQqi 

Building  Sample  is  from.... 
Description  of  Sample . 

Pretreatment..,.., . 

feedwater  Temo  if!*./ . 

. 

feedwater  Deoxygenation  Kethcdisl: 

Mechanical . 

Oxygen  Scavenaer . 

.  hr.riiiiffl 

Boiler  Type . 

Steam  Gauge  Pressure  (PSIG). 
Boiler  Horseoower . 

Boiler  Outout  (PPHl . 

.  op  TiAft 

Boiler  Treatment: 

oH  Control . 

Phosohate . 

Oisoersant . 

....sodium  hexametaohosphate 

Condensate  pH  Control . morohol 


Comments 


me 


HOTE;  REMARKS  AND  RECOHHENOATIONS  REFLECT  CONDITIONS  AT  TIME  OF  SAMPLING  AHD  HAY  NOT  APPLY  TO  CURRENT  CONDITIONS. 

REMARKS: 

1.  Test  agreement  is  good  overall  noting  only  a  minor  discrepancy  for  phosphate  .  Sulfite  difference  is  normal  since  sulfite  will 
degrade  over  time, 

2.  Rpl^show  that  phosphate  is  below  the  control  range.  Sulfite  is  signficantlv  overdosed  while  causticity  is  within  range 

Blowdown  js  excessive  based  on  low  IDS/"  — 


continued... 


Puckorius  &  Associates,  Inc.  P.O.  Box  2440,  Evergreen,  CO  80439  303-674-9897 

A.  3 .  Z-|o 


WAT"ER  :A 

FOf^T^  ST  EWARD  BUI  LDI  NG  1  4 1  2  BOI  L.  ER  4 


s;^f)l(^  sNOrober . .  •  .  •  Fl^tEWBW.; 
bate  Saittpleii  .  .  .  .  ^6/06/35  ; 
■  Datb  ^;lieG;b  iybb  i  ^ 


Boiler  Water  Analysis  Report 


Test  Descriotion 


PiA 


Plant 


Soecific  Sx  DescriDtlon 


Control 


r"-:i 

r  Tati] ;  Hardness-j  ■  noB  -  : 

r  • .  ■  ■  ••••.• 

Flit  Ortho  Phos,  ppm  PO4 

44 

40 

30-60 

Tani!  ip:  Color:  . 

Polymar,  ppn 

N/A 

:  SHlf.ltei:n(il:la^tl^::.::  ;  : 

;>65D:x;;: 

:  20  -:  40::  :  :  .  ] 

P  Alkalinity,  ppt  CaC03 

410 

.'J 

:H-'AlkaTihity:,;:ppii;);aC(F3':;^^ 

Causticity,  ppi  0H~ 

•130 

1 

115  i 

20  -  200 

I;  : 

I 

1 

1  keut  Conductivity,  mshos 

2480 

2300  1 

1:  TptaI:DiSS:;Spl;ldSi:;ppi;::x 

-  :  :3000  -:3500; : : 

Specific  Installation  Infornation 

Post . Fort  Stewart 

City/State/Zip .  Fort  Stewart,  GA  313)4-5000 

Phone .  (912)  767-8931 

Building  Sample  is  From .  Central  Energy  Plant 

Description  of  Sample .  BK  From  Boiler  4 

Pretreataent . ^.y . Scdium  Cycle  Softener 

Feedwater  Temp  (F)r.h.j- . 212 

Feedwater  Deoxygenation  Hethod(s); 

Mechanical . 

Oxygen  Scavenger .  Sodium  Sulfite 

Boiler  Type .  Hater  Tube 

Steam  Gauge  Pressure  (PSIG) .  220 

Boiler  Horsepower . 

Boiler  Output  (PPH) .  98,000 

Boiler  Treatment: 

pH  Control . 

Phosphate . sodium  hexametaphosphate 

Dispersant . 

Condensate  oH  Control . moroholine 


Comments 


NOTE;  REMARKS  AND  RECOMMENDATIONS  REFLECT  CONDITIONS  AT  TINE  OF  SAMPLING  AND  HAY  NOT  APPLY  TO  CURRENT  CONDITIONS. 


REMARKS: 

1.  Thank  you  for  your  comment  on  Form  276  regarding  blowdown.  Ne  are  glad  to  see  that  you  are  investigating  the  cause  of  low  IDS 
and  causticity  which  you  believe  is  caused  by  something  other  than  excessive  blowdown  because  you  have  already  reduced  blowdown 
to  a  'bare  minimum'.  Let  us  know  what  you  find  out  and  please  see  Recommendation  II  below  for  suggestions  on  how  PtA  can  help 
via  this  sample  program. 

2.  Test  agreement  is  good. 

3.  Control  of  treatment  levels  is  good  except  for  sulfite  which  is  much  too  high. 

Continued... 


Puckorius  &  Associates,  Inc.  P.O.  Box  2440,  Evergreen,  CO  80439  303-674-9897 

A.3.Z-I1 


BC:)iLER  SVSTEM  WATER  ANALVSTS  RROGl^A 
F^RT  ^T  EWART  BU  I EDI N  Q  1  41  2  BO I  E  ER  ^ 


Sample  Number  ....  BCSTEWBW 
Date  Sampled  ....  01/10/95 
Date  Received  ....  01/17/95 
Date  Analyzed  ....  01/24/95 
Date  Report  Issued  .  01/27/95 

Boiler  Water  Analysis  Report 


Control 


Sonole  not  full. 


30  -  60  I 


!  Soecific  Installation  Infornation 

! 

i  Post .  Fort  Stewart 

I  City/State/Zip .  Fort  Stewart,  GA  31314-5000 

Phone .  (912)  767-8931 

Tester/Operator .  Eddie  Bryant 

Building  Sample  is  From .  Central  Energy  Plant 

Descriotion  of  Sample .  BK  From  Boiler  4 

1  ^  ' 

i  Pretreatment.... r'.f . Resin 

! 

I  Feedwater  Temp  (F| .  212 

■  Feedwater  Oeoxygenation  Hethodlsl: 

I  Mechanical . . 

I  Oxygen  Scavenger . Sodium  Sulfite 


20>- 40 


.20  -  200 


Boiler  Type.. .  Kater  Tube 

;  Steam  Gauge  Pressure  (PSIGI .  220 

i  Boiler  Horseoower . 

Boiler  Output  (PPHl .  98.000 

Boiler  Treatment: 

pH  Control . 

Phosphate . sodium  aexametaphosphate 

Dispersant . 

Condensate  oH  Control . morpholine 


Comments 


Test  Description 


Soecific  Sx  Descriotion 


Total  Hardness,  poBiCaCO^ 


j  Fill  Ortho  Phos,  opt  PO^ 


Tannin  Color ; 


Polymer,  ppm 


!$uifite:,;ppi:Na:2S8-3; 


P  Alkalinity,  ppm  CaCO, 


i:l4;Alkal.inrty; 


Causticity,  .opm 


Kent  Conductivity,  nmhcs  i 


•iPtiaillss^SolidSi 


HOTE;  REHARKS  XHO  RECOHKEHDATIOHS  REFLECT  COHDITIOHS  AT  TIME  OF  SAMPLING  AHD  HAY  HOT  APPLY  TO  CURREHT  COKDITIOHS. 

REMARKS: 

1.  Excellent  test  agreement  overall!  There  is  some  discrepancy  on  TDS  however,  our  result  is  260  ppm  higher  than  the  plant  s  o' 
about  UK.  Sulfite  was  not  reported  by  the  plant. 

2.  Results  show  good  control  of  phosphate  and  caustic  dosage.  Sulfite  is  highly  overdosed.  Blowdown  is  excessive  based  on  lO' 
TOS. 

RECOMMENDATIONS: 

1.  Reduce  sulfite  dosage  significantly. 

2.  Calibrate  conductivity  meter  to  improve  test  agreement  for  conductivity/TOS. 

3.  ^jiedu«  blowdown  to  allow  TDS~toTise  into  ran^. 

REPORT  PREPARED  BY:  J.  Tiangco  , 

A.3.Z-IZ 

Puckorius  &  Associates,  Inc.  P.O.  Box  2440,  Evergreen,  CO  80439  303-674-9897 


ECO  NUMBER  3 

REDUCE  SOOT  BLOWING,  INSTALL  AN  EXIT  GAS  TEMPERATURE 
INDICATOR  ON  THE  WOOD-FIRED  BOILER 


A. 3.3-1 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-3 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-3  REDUCE  SOOT  BLOWING 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  02-14-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1. 

INVESTMENT 

A. 

CONSTRUCTION  COST 

$ 

208. 

B. 

SIOH 

$ 

13. 

C. 

DESIGN  COST 

$ 

13  . 

D. 

TOTAL  COST  (lA+lB+lC) 

$ 

234. 

E. 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

F. 

PUBLIC  UTILITY  COMPANY 

REBATE 

G. 

TOTAL  INVESTMENT  (ID  - 

IE 

-  IF) 

0. 

0. 

$  234. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 


DATE  OF  NISTIR  85-3273-X 

USED  FOR  DISCOUNT 

FACTORS 

OCT  1994 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(l) 

MBTU/YR(2) 

SAVINGS ( 3 ) 

FACTOR(4) 

SAVINGS ( 5 ) 

A. 

ELECT 

$  13.74 

0. 

$ 

0. 

15.08 

$ 

0 

B. 

DIST 

$  4.40 

0. 

$ 

0. 

18.57 

$ 

0 

C. 

RES  ID 

$  .00 

0. 

$ 

0. 

21.02 

$ 

0 

D. 

NAT  G 

$  .00 

0. 

$ 

0. 

18.58 

$ 

0 

E. 

COAL 

$  .00 

0. 

$ 

0. 

16.83 

$ 

0 

F. 

PPG 

$  .00 

0. 

$ 

0. 

17.38 

$ 

0 

L. 

OTHER 

$  1.34 

1226. 

$ 

1643. 

14.88 

$ 

24445 

M. 

DEMAND 

1  SAVINGS 

$ 

0. 

14.88 

$ 

0 

N. 

TOTAL 

1226. 

$ 

1643. 

$ 

24445 

3.  NON 

ENERGY 

SAVINGS (+) 

/  COST(-) 

A. 


B. 


ANNUAL  RECURRING  (+/-) 

$  47. 

(1) 

(2) 

DISCOUNT  FACTOR  (TABLE  A) 
DISCOUNTED  SAVING/COST  ( 3A  X 

3A1) 

14.88 

$  699. 

NON 

RECURRING  SAVINGS (+)  /  COSTS (- 

SAVINGS (+) 

•) 

YR 

DISCNT 

DISCOUNTED 

ITEM  COST(-) 

OC 

FACTR 

SAVINGS (+) / 

(1) 

(2) 

(3) 

COST(-) (4) 

d.  TOTAL 


$  0. 


0. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+)/COST( -)( 3A2+ 3 Bd4) $ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ ( 3Bdl/ ( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


699. 
1690. 
.14  YEARS 
25145. 
107.46 


A.S.S  'Z 


VJITH  eCo'S  ^ 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS. 

PROJECT  NO.  &  TITLE:  ECO- 3  REDUCE  SOOT  BLOWING 

FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  02-15-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


STUDY:  ECO-3X 
LCCID  FY95  (92) 
4  CENSUS:  3 


1. 

INVESTMENT 

A. 

CONSTRUCTION  COST 

$ 

208. 

B. 

SIOH 

$ 

13. 

C. 

DESIGN  COST 

$ 

13. 

D. 

TOTAL  COST  (lA+lB+lC) 

$ 

234. 

E. 

SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

0. 

F. 

PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

0. 

G  • 

TOTAL  INVESTMENT  (ID  - 

IE 

-  IF) 

2. 

ENERGY  SAVINGS  (+)  /  COST 

(-) 

234, 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


UNIT  COST 

SAVINGS 

ANNUAL 

$ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU(l) 

MBTU/YR(2) 

SAVINGS ( 3 ) 

FACTOR(4) 

SAVINGS(5) 

A. 

ELECT  $  13.74 

0. 

$ 

0. 

15.08 

$ 

0. 

B. 

DIST  $  4.40 

0. 

$ 

0. 

18.57 

$ 

0. 

C. 

RESID  $  .00 

0. 

$ 

0. 

21.02 

$ 

0. 

D. 

NAT  G  $  .00 

0. 

$ 

0. 

18.58 

$ 

0. 

E. 

COAL  $  .00 

0. 

$ 

0. 

16.83 

$ 

0. 

F. 

PPG  $  .00 

0. 

$ 

0. 

17.38 

$ 

0. 

L. 

OTHER  $  1.34 

1060. 

$ 

1420. 

14.88 

$ 

21136. 

M. 

DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0. 

N. 

TOTAL 

1060. 

$ 

1420. 

$ 

21136. 

NON 

ENERGY  SAVINGS (+)  / 

COST(-) 

A. 

ANNUAL  RECURRING 

(+/- 

•) 

$ 

47. 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

14.88 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1) 

$ 

699. 

B. 

NON  RECURRING  SAVINGS (+)  /  COSTS (- 

•) 

SAVINGS(+) 

YR 

DISCNT  DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS(+)/ 

(1) 

(2) 

(3) 

COST( 

-)(4) 

d. 

TOTAL 

$  0. 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST( -)( 3A2+3Bd4 ) $  699. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/ ( YRS  ECONOMIC  LIFE))$  1467. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  .16  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  21835. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  93.31 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


A, 3. 3  -3 


VJ  ITH  i  lit. 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-3Y 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-3  REDUCE  SOOT  BLOWING 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  02-15-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1. 


A. 

B. 

C. 


D. 

E. 

F. 
G  • 


INVESTMENT 

CONSTRUCTION  COST  $  208. 
SIOH  $  13 . 
DESIGN  COST  $  13. 
TOTAL  COST  (lA+lB+lC)  $  234. 


SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 
PUBLIC  UTILITY  COMPANY  REBATE 
TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


$ 

$ 


0. 

0. 

$  234. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


UNIT  COST 

SAVINGS 

ANNUAL 

$ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU(l) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A. 

ELECT  $  13.74 

0. 

$ 

0. 

15.08 

$ 

0 

B. 

DIST  $  4.40 

0. 

$ 

0. 

18.57 

$ 

0 

C. 

RESID  $  .00 

0. 

$ 

0. 

21.02 

$ 

0 

D. 

NAT  G  $  .00 

0. 

$ 

0. 

18.58 

$ 

0 

E. 

COAL  $  .00 

0. 

$ 

0. 

16.83 

$ 

0 

F. 

PPG  $  .00 

0. 

$ 

0. 

17.38 

$ 

0 

L. 

OTHER  $  1.34 

937. 

$ 

1256. 

14.88 

$ 

18683 

M. 

DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0 

N. 

TOTAL 

937. 

$ 

1256. 

$ 

18683 

NON 

ENERGY  SAVINGS (+)  / 

COST(-) 

A. 

ANNUAL  RECURRING 

(+/- 

■) 

$ 

47 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

14.88 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1) 

$ 

699 

B. 

NON  RECURRING  SAVINGS (+)  /  COSTS (- 

•) 

SAVINGS ( + ) 

YR 

DISCNT  DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+)/ 

(1) 

(2) 

(3) 

COST( 

-)(4) 

d. 

TOTAL 

$  0. 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST( -)( 3A2+3Bd4 ) $  699. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ ( 3Bdl/ ( YRS  ECONOMIC  LIFE))$  1303. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  .18  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  19382. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  82.83 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


h.3.3 
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CONSTRUCTION  COST  ESTIMATE 


Project: 
Location: 
Basis: 
ECO  No.: 


Reduce  Soot  Blowing 
Fort  Stewart,  GA 
Schematic  Design 
3 


RS&H  No.: 
Date: 
Estimator: 
Filename: 


694-1331-002 

02/14/96 

W.T.Todd 

EST-3.WB2 


MATERIAL/EQUIP 


LABOR 


ITEM  DESCRIPTION 

No. 

Unit 

$/Unit 

Total 

$/Unit 

Thermometer  well 

1 

Ea 

29 

29 

18.5 

Thermometer 

1 

Ea 

133 

133 

7.55 

Subtotal 


OH  &  Profit  Markups 


Total  Project  Cost 


LEGEND: 

MMp###  1 996  Means  Mechanical  Cost  Data,  page  ###. 


TOTAL  SOURCE 

COST  Material  I  Labor 


48 


141  MMd313  MMd313 


15 

177 

8 

24 

A.3.3'4 


ECO  NUMBER  4 

REPAIR  HTW  AND  STEAM  LEAKS  IN  THE  CEP  AND  THE  SEP 


A. 3.^-1 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-4 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-4  REPAIR  LEAKS  IN  THE  CEP  AND  THE  SEP 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  02-14-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  4057. 

B.  SIOH  $  244. 

C.  DESIGN  COST  $  244. 

D.  TOTAL  COST  (lA+lB+lC)  $  4545. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0. 

0. 


4545, 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


UNIT  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU ( 1 )  MBTU/YR ( 2 ) 

SAVINGS ( 3 ) 

FACTOR(4) 

SAVINGS ( 5 ) 

A. 

ELECT  $  13.74 

2. 

$ 

21. 

15.08 

$ 

311. 

B. 

DIST  $  4.40 

0. 

$ 

0  . 

18.57 

$ 

0. 

C. 

RESID  $  .00 

0. 

$ 

0. 

21.02 

$ 

0. 

D. 

NAT  G  $  .00 

0. 

$ 

0. 

18.58 

$ 

0. 

E. 

COAL  $  .00 

0. 

$ 

0. 

16.83 

$ 

0. 

F. 

PPG  $  .00 

0. 

$ 

0. 

17.38 

$ 

0. 

L. 

OTHER  $  1.34 

1091. 

$ 

1462. 

14.88 

$ 

21754. 

M. 

DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0. 

N. 

TOTAL 

1093  . 

$ 

1483. 

$ 

22064. 

NON 

ENERGY  SAVINGS (+)  / 

COST(-) 

A.  ANNUAL  RECURRING  (+/“ 

•) 

$ 

160. 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

14.88 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1) 

$ 

2381. 

B.  NON  RECURRING  SAVINGS (+)  /  COSTS(-) 


SAVINGS ( + ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+) / 

(1) 

(2) 

(3) 

COST(-) (4) 

d.  TOTAL  $  0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST( -)( 3A2+3Bd4 ) $ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ ( 3Bdl/ ( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


0. 

2381. 

1643. 

2.77  YEARS 
24445. 
5.38 


VJ»TH  E-CO’^  c  IXA 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-4X 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-4  REPAIR  LEAKS  IN  THE  CEP  AND  THE  SEP 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  02-15-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  4057. 

B.  SIOH  $  244. 

C.  DESIGN  COST  $  244. 

D.  TOTAL  COST  (lA+lB+lC)  $  4545. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0. 

0. 


4545, 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU(l) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A 

.  ELECT  $  13.74 

2. 

$ 

21. 

15.08 

$ 

311. 

B 

.  DIST  $  4.40 

0. 

$ 

0. 

18.57 

$ 

0. 

C 

.  RESID  $  .00 

0. 

$ 

0. 

21.02 

$ 

0. 

D 

.  NAT  G  $  .00 

0. 

$ 

0. 

18.58 

$ 

0. 

E 

.  COAL  $  .00 

0. 

$ 

0. 

16.83 

$ 

0. 

F 

.  PPG  $  .00 

0. 

$ 

0. 

17.38 

$ 

0. 

L 

.  OTHER  $  1.34 

943. 

$ 

1264. 

14.88 

$ 

18803. 

M 

.  DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0. 

N 

.  TOTAL 

945. 

$ 

1284. 

$ 

19113. 

3. 

NON  ENERGY  SAVINGS (+)  /  COST(-) 

A. 

ANNUAL  RECURRING 

(+/-) 

$ 

160. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

14.88 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1) 

$ 

2381. 

B. 

NON  RECURRING  SAVINGS (+)  /  COSTS (- 

) 

SAVINGS(+) 

YR  DISCNT  DISCOUNTED 

ITEM 

COST(-) 

OC  FACTR 

SAVINGS (+) / 

(1) 

(2)  (3) 

COST( 

-)(4) 

d. 

.  TOTAL 

$  0. 

0. 

C. 

TOTAL  NON  ENERGY 

DISCOUNTED  SAVINGS ( + ) /COST ( - 

)  (3A2+3Bd4)$ 

2381. 

4. 

FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

1444. 

5. 

SIMPLE  PAYBACK  PERIOD  (lG/4) 

3. 

15  YEARS 

6. 

TOTAL  NET  DISCOUNTED 

SAVINGS  (2N5+3C) 

$ 

21494. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  IG)^ 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


4.73 
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VJlTH  ^A.llA  Uib 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-4Y 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-4  REPAIR  LEAKS  IN  THE  CEP  AND  THE  SEP 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  02-15-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1. 

A. 

B. 

C. 

D. 

E. 

F. 

G. 


INVESTMENT 

CONSTRUCTION  COST  $  4057. 
SIOH  $  244. 
DESIGN  COST  $  244. 
TOTAL  COST  (lA+lB+lC)  $  4545. 


SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 
PUBLIC  UTILITY  COMPANY  REBATE 
TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


$ 

$ 


0. 

0. 

$  4545. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(l) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS ( 5 ) 

A. 

ELECT 

$ 

13.74 

2. 

$ 

21. 

15.08 

$ 

311. 

B. 

DIST 

$ 

4.40 

0. 

$ 

0. 

18.57 

$ 

0. 

C. 

RESID 

$ 

.00 

0. 

$ 

0. 

21.02 

$ 

0. 

D. 

NAT  G 

$ 

.00 

0. 

$ 

0. 

18.58 

$ 

0. 

E. 

COAL 

$ 

.00 

0. 

$ 

0. 

16.83 

$ 

0. 

F. 

PPG 

$ 

.00 

0. 

$ 

0. 

17.38 

$ 

0. 

L. 

OTHER 

$ 

1.34 

834. 

$ 

1118. 

14.88 

$ 

16629. 

M. 

DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0. 

N. 

TOTAL 

836. 

$ 

1138. 

$ 

16940. 

3.  NON  ENERGY  SAVINGS (+)  /  COST(-) 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1 ) 


14.88 


$ 

$ 


160. 

2381. 


B.  NON  RECURRING  SAVINGS (+)  /  COSTS(-) 


SAVINGS ( + ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+)/ 

(1) 

(2) 

(3) 

COST(-) (4) 

d.  TOTAL 


$  0. 


0. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST( -)( 3A2+3Bd4 ) $ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ ( 3Bdl/ ( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


2381. 

1298. 

3.50  YEARS 
19321. 
4.25 
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Location: 

Fort  Stewart,  GA 

Reynolds,  Smith  and  Hills,  Inc. 

AEP  Number 

694-1331-002 

Designer  W.  T.  Todd 

Project: 

ECO  Number 

Existing  Leaks  in  the  CEP  and  SEP 

4 

Date:  02/12/96 

Assumptions:  1.  HTW  temperature 

380  "F 

2.  Make-up  water  temperature 

70  *F 

3.  Boiler  efficiency 

68% 

4.  Pump  head  (from  record  drawings) 

300  Ft  H20 

5.  Pump  efficiency  (from  record  drawings 

72% 

6.  Motor  efficiency 

90% 

7.  Average  heating  fuel  cost 

$1.34  /MBtu 

8.  Electricity  cost 

$0.0469  /kWh 

9.  Water  cost 

$0.5562  /kGallo 

Energy  Use  Calculations: 


Energy  Use  =  flow  rate  x  specific  heat  x  temperature  difference 


353320  GalAr  x 

8.345  Ib/gal  x  1  Btu/lb"F  x 

310  "F  = 

914.0  MBtuAr 

Heating  Fuel  Use  = 

914.0  MBtu/yr  /  0.68 

=  1344.1 

MBtuAr 

Heating  Fuel  Cost  = 

1344.1  MBtu/yr  x  $1.34 

/MBtu 

$1,801  Aear 

Pumping  Cost: 

Pump  BHP  =  (GPM  X  Feet  Head)  /  (3960  x  Pump  Efficiency) 

0.67 

BHP  = - 

GPM  X  300  Ft  Head 

=  0.071 

BHP 

3960  X  0.72 

Energy  Use  =  (BHP  /  Motor  Efficiency )  x  0.746  kW/HP  x  8760  HrAr 

Electric  Demand  = 

0.071  BHP  /  0.90 

X  0.746  kW/HP  = 

0.059  kW 

Electricity  Use  = 

0.059  kW  X  8760 

HrAr  =  514 

kWhAr 

Electricity  Use  = 

514  kWhArx  0.003413 

MBtu/kWh  = 

1.75  MBtuAr 

Electricity  Cost  = 

514  kWhAr  x  $0.0469 

/kWh  =  $24 

Aear 

Water  Cost: 


353320  Gaim  X  $0.5562  /kGal  =  $197  A^ear 


Total  Utility  Cost: 

Heating  Fuel  Cost  $1,801  A'ear 
Pumping  (Elec)  Cost  $24  A'ear 
Water  Cost  $197  A'ear 


Total  Utility  Cost  $2,022  A'ear 


Location: 

Fort  Stewart,  GA 

Reynoids,  Smith  and  Hills,  Inc. 

AEP  Number 

694-1331-002 

Designer  W.  T.  Todd 

Project: 

Repair  Leaks  in  the  CEP  and  SEP 

Date:  02/12/96 

ECO  Number 

4 

Assumptions: 

1.  HTW  temperature 

380  'F 

2.  Make-up  water  temperature 

70  ‘F 

3.  Boiler  efficiency 

68% 

4.  Pump  head  (from  record  drawings) 

300  Ft  H20 

5.  Pump  efficiency  (from  record  drawings 

72% 

6.  Motor  efficiency 

90% 

7.  Average  heating  fuel  cost 

$1.34  /MBtu 

8.  Electricity  cost 

$0.0469  /kWh 

9.  Water  cost 

$0.5562  /kGaiions 

Energy  Use  Calculations; 


Energy  Use  =  flow  rate  x  speciflc  heat  x  temperature  difference 


66580  Gal/Yr  x 

8.345  Ib/gal  x  1  Btu/ib*F  x 

310  T  =  172.2  MBtu/Yr 

Heating  Fuel  Use  = 

172.2  MBtu/yr  /  0.68 

=  253.3  MBtu/Yr 

Heating  Fuel  Cost  = 

253.3  MBtu/yr  x  $1.34 

/MBtu  =  $339  /Year 

Pumping  Cost; 

Pump  BHP  =  (GPM  x  Feet  Head)  /  (3960  x  Pump  Efficiency) 

0.13 

BHP  “ 

GPM  X  300  Ft  Head 

=  0.013  BHP 

3960  X  0.72 

Energy  Use  =  (BHP  /  Motor  Efficiency )  x  0.746  kW/HP  x  8760Hr/Yr 

Electric  Demand  = 

0.013  BHP  /  0.90 

X  0.746  kW/HP  =  0.011  kW 

Electricity  Use  = 

0.011  kW  X  8760 

Hr/Yr  =  97  kWh/Yr 

Electricity  Use  = 

97  kWh/Yrx  0.003413 

MBtu/kWh  =  0.33  MBtu/Yr 

Electricity  Cost  = 

97  kWh/Yr  x  $0.0469 

/kWh  =  $5  /Year 

Water  Cost: 

66580  Gai/Yr  x 

$0.5562  /kGai  =  $37 

/Year 

Total  Utility  Cost: 

Heating  Fuel  Cost 
Pumping  (Eiec)  Cost 
Water  Cost 

$339  /Year 
$5  /Year 
$37  /Year 

Total  Utility  Cost 

$381  /Year 
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Central  Energy  Plant  (CEP)  Leak  T est  ^  ^  B ^  c  -r 

On  November  30,  1995  a  leak  test  was  conducted  at  CEP  to  determine  the 
extent  of  the  leaks  associated  with  Boiler  No.4.  A  significant  amount  of  steam 
continually  vents  from  the  No.4  blowdown  tank.  To  quantify  this  loss,  a  CEP 
leak  test  would  be  conducted  with  the  No.4  boiler  configured  in  as  a  “tight”  a 
mode  as  possible,  and  then  a  second  test  would  be  conducted  with  No.4  in  a 
“normal”  (leaky)  configuration.  The  difference  in  the  test  results  would  be  the 
leaks  due  to  No.  4’s  normal  configuration. 

The  leak  test  consists  of  measuring  the  make-up  water  required  to  maintain 
constant  heater  levels  over  an  8  hour  period.  Unfortunately,  the  test  results 
showed  no  heater  level  changes  over  the  6  hour  test  period  when  a  6-7  inch 
change  in  the  gauge  glass  level  was  expected.  This  testing  technique  has 
yielded  results  in  the  past.  No  explanation  for  the  lack  of  results  was 
determined;  however,  improper  system  valving  is  strongly  suspected. 

Configuring  the  boiler  in  as  tight  a  configuration  as  possible  stopped  the 
blowdown  tank  steam  venting.  Leaking  steam  traps  in  the  main  steam  line,  the 
soot  blower  warm-up  line,  and  in  the  boiler  feed  pump  turbine  line  are  the 
sources  of  the  steam  venting.  Furthermore,  the  rear  water  wall  header 
blowdown  valves  are  leaking  slightly.  This  leak  was  so  small  that  only  warm 
water  entered  the  blow  down  tank. 

A  graph  (enclosed)  of  the  daily  make-up  consumption  data  shows  a  wide 
scattering  of  data,  perhaps  lending  credence  to  the  suspicion  that  observing 
heater  tank  levels  over  a  short  period  of  time  (8  hours)  yields  uncertain  results. 
However,  when  averaged  over  longer  periods  of  time  (weeks),  yields  more 
reliable  results.  The  graph  shows  the  daily  make-up  consumption  (DMC)  prior  to 
October  15,  1995  averaged  about  7000  gpd  (4.86  gpm)  while  unit  4  alone  was 
operating.  During  the  period  October  15  through  November  10,  1995  unit  4  was 
shut  down  and  units  1 ,2  and  3  were  operating,  and  the  DMC  fell  to  5900  gpd 
(4.10  gpm).  This  reduction  in  DMC  can  be  attributed  to  two  principal  causes;  1) 
the  general  leaky  state  of  unit  No.  4;  and  2)  the  required  consumption  of  steam 
for  sootblowing.  The  magnitude  of  the  change  1 1 00  gpd  (0.764  gpm)  seems 
reasonable.  The  fact  that  the  consumption  returned  to  the  original  levels  when  4 
boiler  was  returned  to  service  implies  that  some  of  the  leaks  are  in  fact  related  to 
unit  No.  4. 

No.  4  Boiler  Operation  Recommendations 

1 .  Repair  steam  trap  leaks. 

2.  Reduce  soot  blowing  frequency.  Change  from  a  time  based  operation  to 
an  exit  gas  temperature  based  operation. 

3.  Reduce  blow  down  frequency  to  maintain  American  Boiler  Manufacturers 
Association  standard  of  3500  ppm  total  dissolved  solids. 


A.3.‘f -11 


Ft.  Stewart 
up  Flow  vs  Time 


A  ^3.H--1Z 


Date  (1995) 


Satellite  Energy  Plant  (SEP)  Leak  test. 


On  November  29, 1995  the  SEP  was  tested  for  system  leaks.  The  testing 
procedure  consists  of  stopping  all  steam  flow  to,  and  condensate  return  flow 
from,  the  SEP,  and  measuring  the  decrease  in  the  level  of  the  two  cascade 
heaters  in  the  SEP.  By  calculating  the  volume  change  in  the  heaters,  a  leak  rate 
may  be  determined. 


Time  (EST) 

9:46 

10:34 

11:13 

11:37 

11:48 

Level  (in) 

14.3 

14.3 

14.3 

14.3 

14.3 

Temp  (“F) 

375 

360 

340 

335 

330 

Pres,  (psig) 

190 

140 

115 

105 

100 

The  data  from  the  2  hour  test  indicated  that  the  water  level  in  the  heaters  never 
changed  while  the  circulating  hot  water  showed  a  -45“  temperature  change  and 
a  -90  psig  pressure  change.  It  was  concluded  therefore  the  SEP  system  was 
“tight”. 

It  is  important  to  note  however  that  the  testing  method  used  is  quite  crude  over 
the  short  time  period  of  the  test.  The  two,  4000  gallon,  cascade  heaters  are 
connected  by  symmetrical  piping  assuring  “equal”  water  levels  in  both  heaters.  A 
one  inch  change  in  water  level,  at  normal  operating  level,  would  be  equivalent  to 
140  gallons  of  water.  The  leaks  found  and  measured  during  the  test  are 
tabulated  below. 


Location 

East  Heater  gauge  glass 
East  Heater  Steam  Stop  valve 
West  Heater  Equalization  valve 
HTWS  Check  Valve 
Both  Heaters  blow  down  valves 
TOTAL 


Amount  fgpm) 

2.23  X  lO"* 
2.11x10'^ 
1.00x10'^ 
0.03 
0^ 

0.233 


The  total  amount  of  water  lost  during  the  test  is  0.233  gpm  x  122  min.  =  29  gals., 
or  approximately  0.2  inches  on  the  gauge  glass.  With  normal,  slow,  level  swings 
(generally  attributable  to  sloshing)  between  the  tanks,  this  leak  rate  is  barley 
detectable  in  the  sight  glass  over  the  time  span  of  the  test.  Because  of  the  large 
heater  storage  capacity,  a  longer  test  period  is  warranted.  In  the  future  this  test 
could  be  a  reasonable  leak  detection  and  quantification  method  at  the  SEP  if 
conducted  over  longer  testing  periods.  The  best  time  for  the  test  would  be  when 
the  heat  load  from  the  SEP  is  minimal,  perhaps  on  a  warm  day  after  a  cool  night. 
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CONSTRUCTION  COST  ESTIMATE 


Project:  Repair  HTW  Leaks  in  the  CEP  and  SEP 

Location:  Fort  Stewart,  GA 

Basis:  Schematic  Design 

ECO  No.:  4 


RS&H  No.: 
Date: 
Estimator: 
Filename: 


694-1331-002 

02/14/96 

W.T.Todd 

EST-4.WB2 


LEGEND: 

(1)  Estimate  30  minutes  for  CEP  to  SEP  round  trip. 

(2)  Estimate  1 5  minutes  per  valve  for  1 1  valves. 
MMp###  1 996  Means  Mechanical  Cost  Data,  page  ###. 


A. 3 


Installing  Contractor's  Overiiead  &  Profit 

Below  are  the  average  installing  contractor’s  percentage  mark-ups 
japplied  to  base  labor  rates  to  arrive  at  typical  billing  rates. 

Column  A:  Labor  rates  are  based  on  union  wages  averaged  for  30 
major  U.S.  cities.  Base  rates  including  fringe  benefits  are  listed  hourly 
and  daily.  These  figures  are  the  sum  of  the  wage  rate  and  employer-paid 
fringe  benefits  such  as  vacation  pay,  employer-paid  health  and  welfare 
costs,  pension  costs,  plus  appropriate  training  and  industry  advancement 
funds  costs. 

Column  B:  Workers’  Compensation  rates  are  the  national  average  of 
state  rates  established  for  each  trade. 

Column  C;  Column  C  lists  average  fixed  overhead  figures  for  all  trades. 
Included  are  Federal  and  State  Unemployment  costs  set  at  7.3%; 

Social  Security  Taxes  (FICA)  set  at  7.65%;  Builder’s  Risk  Insurance  costs 
set  at  0.34%;  and  Public  Liability  costs  set  at  1.55%.  All  the  percentages 
except  those  for  Social  Security  Taxes  vary  fix)m  state  to  state  as  well  as 
from  company  to  company. 


Columns  D  and  E:  Percentages  in  Columns  D  and  E  are  based  on  the 
presumption  that  the  installing  contractor  has  annual  billing  of 
1500,000  and  up.  Overhead  percentages  may  increase  with  smaller 
annual  billing.  The  overhead  percentages  for  any  given  contractor  may 
vary  greatly  and  depend  on  a  number  of  factors,  such  as  the 
contractor’s  annual  volume,  engineering  and  logistical  support  costs, 
and  staff  requirements.  The  figures  for  overhead  and  profit  will  also  vary 
depending  on  the  type  of  job,  the  job  location,  and  the  prevailing 
economic  conditions.  All  factors  should  be  examined  very  carefully  for 
each  job. 

Column  F:  Column  F  lists  the  total  of  Columns  B,  C,  D,  and  E. 

Column  G:  Column  G  is  Column  A  (hourly  base  labor  rate)  multiplied 
by  the  percentage  in  Column  F  (O&P  percentage). 

Column  H:  Column  H  is  the  total  of  Column  A  (hourly  base  labor  rate) 
plus  Column  G  (Total  O&P). 

Column  I:  Column  I  is  Column  H  multiplied  by  eight  hours. 


A 

B 

c 

D 

E 

F 

G 

H 

1 

Base  Rate 

Work- 

Average 

Total 

Rate  with 

Incl.  Fringes 

ers' 

Fixed 

Over- 

Over- 

Overhead  &  Profit 

O&P 

Comp. 

Abbr. 

Trade 

Hourly 

Daily 

ins. 

head 

head 

Profit 

% 

Amount 

Hourly 

Daily 

Skwk 

Skilled  Workers  Average  (35  trades) 

$25.95 

$207.60 

20.2% 

16.8% 

13.0% 

10% 

60.0% 

$15.55 

$41.50 

$332.00 

Helpers  Average  (5  trades) 

19.25 

154.00 

21.4 

11.0 

59.2 

11.40 

30.65 

245.20 

Foreman  Average,  Inside  ($.50  over  trade) 

26.45 

211.60 

20.2 

13.0 

60.0 

15.85 

42.30 

338.40 

Foreman  Average,  Outside  ($2.00  over  trade) 

27.95 

223.60 

20.2 

13.0 

60.0 

16.75 

44.70 

357.60 

Clab 

Common  Building  Laborers 

19,80 

158.40 

21.9 

11.0 

59.7 

11.80 

31.60 

252.80 

Asbe 

Asbestos  Workers 

28.55 

228.40 

19.7 

16.0 

62.5 

17,85 

46.40 

371.20 

Boii 

Boilermakers 

30.05 

240.40 

17.7 

16.0 

60.5 

18.20 

48.25 

386.00 

Brie 

Bricklayers 

25.90 

207.20 

19.4 

11.0 

57.2 

14.80 

40.70 

325.60 

Brhe 

Bricklayer  Helpers 

20.00 

160.00 

19.4 

11.0 

57.2 

11.45 

31.45 

251.60 

Carp 

Carpenters 

25.20 

201,60 

21.9 

11.0 

59.7 

15.05 

40.25 

322.00 

Cefi 

Cement  Finishers 

24.35 

194.80 

12.8 

11.0 

■ 

50.6 

12.30 

36.65 

293.20 

Elec 

Electricians 

29.30 

234.40 

■ 

50.8 

14.90 

44.20 

353.60 

Eiev 

Elevator  Constructors 

30.05 

240.40 

9.6 

16.0 

■ 

52.4 

15.75 

45.80 

366.40 

Eqhv 

Equipment  Operators.  Crane  or  Shovel 

26.75 

214.00 

12.9 

14.0 

■ 

53,7 

14.35 

41.10 

328.80 

Eqmd 

Equipment  Operators,  Medium  Equipment 

25.70 

205.60 

12.9 

14.0 

■ 

53.7 

13.80 

39.50 

316.00 

Eqlt 

Equipment  Operators.  Light  Equipment 

24.70 

197.60 

12.9 

■nn 

■ 

53.7 

13.25 

37.95 

303.60 

Eqol 

Equipment  Operators,  Oilers 

21.90 

175.20 

12.9 

BCKa 

■ 

53.7 

11.75 

33.65 

269.20 

Eqmm 

Equipment  Operators,  Master  Mechanics 

27.55 

220.40 

12.9 

14.0 

■ 

53.7 

14.80 

42.35 

338.80 

GIaz 

Glaziers 

24.90 

199.20 

16.0 

11.0 

■ 

53.8 

13.40 

38.30 

306.40 

Lath 

Lathers 

24.95 

199.60 

13.5 

11.0 

■ 

51.3 

12.80 

37.75 

302.00 

Marb 

Marble  Setters 

25.65 

205.20 

19.4 

■ 

■ 

11.0 

■ 

57.2 

14.65 

40.30 

322.40 

Mill 

Millwrights 

26.55 

212.40 

13.2 

■ 

11.0 

■ 

51.0 

13.55 

40,10 

320.80 

Mstz 

Mosaic  &  Terrazzo  Workers 

25.25 

202.00 

11.0 

11.0 

■ 

48.8 

12.30 

37.55 

300.40 

Pord 

Painters,  Ordinary 

22.95 

183.60 

16.8 

B 

11.0 

■ 

54.6 

12.55 

35.50 

284.00 

Psst 

Painters,  Structural  Steel 

23.95 

191.60 

62.5 

■ 

■ 

11.0 

■ 

100.3 

24.00 

47.95 

383.60 

Pape 

Paper  Hangers 

23.30 

186.40 

16.8 

11.0 

■ 

54.6 

12.70 

36.00 

288-00 

Pile 

Pile  Drivers 

25.35 

202.80 

33.6 

16.0 

■ 

76,4 

19.35 

44.70 

357.60 

Plas 

Plasterers 

24.20 

193.60 

17.4 

11.0 

■ 

55.2 

13.35 

:  37.55 

300.40 

Plah 

Plasterer  Helpers 

20.15 

161.20 

17.4 

11.0 

■ 

55.2 

11.10 

31.25 

250.00 

Plum 

Plumbers 

30.05 

240.40 

10.2 

16.0 

■ 

53.0 

15.95 

46.00 

368.00 

Rodm 

Rodmen  (Reinforcing) 

27.75 

222.00 

36.3 

MOM 

■ 

77.1 

21.40 

49.15 

1  393.20 

Rofc 

'  Roofers,  Composition 

22.55 

180.40 

37.4 

BiliB 

■ 

75.2 

16.95 

39.50 

i  316.00 

Rots 

Roofers.  Tile  &  State 

22.60 

180.80 

37.4 

BiKiB 

■ 

75.2 

1  17.00 

39.60 

i  316.80 

Rohe 

Roofers,  Helpers  (Composition) 

15.95 

127.60 

37.4 

11.0 

■ 

75.2 

1  12.00 

27.95 

223.60 

Shee 

Sheet  Metal  Workers 

28.95 

231.60 

13.8 

16.0 

■ 

56.6 

16.40 

45.35 

362.80 

Spri 

Sprinkler  Installers 

31.30 

250.40 

10.4 

16.0 

■ 

53.2 

16.65 

47.95 

383.60 

Stoi 

Steamfitters  or  Pipefitters 

30.30 

242.40 

10.2 

16.0 

■ 

53.0 

16.05 

46.35 

370.80 

Ston 

Stone  Masons 

25,90 

207.20 

19.4 

11.0 

■ 

57.2 

14,80 

40.70 

325.60 

Sswk 

Structural  Steel  Workers 

27.85 

222.80 

46.4 

14.0 

■ 

87.2 

24.30 

52.15 

417.20 

Tilf 

Tile  Layers 

25.05 

200.40 

11.0 

11.0 

■ 

48.8 

12.20 

37.25 

298.00 

Tilh 

Tile  Layers  Helpers 

20.30 

162.40 

11.0 

11.0 

■■ 

48.8 

9.90 

30.20 

241.60 

Trit 

Truck  Drivers.  Light 

20.35 

162.80 

17.0 

11.0 

54.8 

11.15 

31.50 

252.00 

Trhv 

Truck  Drivers,  Heavy 

20.70 

165.60 

17.0 

11.0 

— 

54.8 

11.35 

32.05 

256.40 

Sswl 

Welders.  Structural  Steel 

27.85 

222.80 

46.4 

14.0 

IB 

87.2 

24.30 

52.15 

417.20 

Wrek 

‘Wrecking 

19.80 

158.40 

44.8 

11.0 

n 

82.6 

16.35 

36.15 

289.20 

*Not  included  in  Averages. 


City  Cost  Indexes 


FLORIDA 


PANAMA  cmr  PENSACOLA 


ST.  PETERSBURG 


TALLAHASSEE 


MAT. 

INST. 

TOTAL 

MAT. 

INST. 

TOTAL 

SITE  WORK 

110.3 

72.8 

81.5 

125.3 

85.9 

95.0 

n  CONCRETE  FORMWORK 

94.2 

71.0 

74.5 

97.3 

71.6 

75.5 

M  CONCRETE  REINFORCEMENT 

95.1 

72.5 

82,4 

95.1 

79.0 

86.0 

13  CAST  IN  PUCE  CONCRETE 

91.5 

75.4 

84.6 

88.7 

78.0 

84.1 

CONCRaE 

87.4 

74.3 

80.8 

86.3 

76.7 

81.4 

MASONRY 

76.9 

70.2 

72.8 

77.4 

75.6 

76.2 

METALS 

98.8 

93.5 

96.8 

107.9 

95.0 

103.0 

WOOD  &  PLASTICS 

88.6 

72.7 

80.6 

94.5 

71.1 

82.8 

THERMAL  &  MOISTURE  PROTEaiON 

99.6 

74.6 

88.0 

96.6 

75.6 

86.9 

DOORS  &  WINDOWS 

95.9 

69.5 

89.5 

98.1 

68.2 

90.9 

12  UTH,  PUSTER  &  GYPSUM  BOARD 

101.0 

72.5 

82.5 

101.6 

70.8 

81.7 

15  ACOUSTICAL  TREATMENT  &  WOOD  FLOORING 

102.4 

72.5 

83.0 

102.4 

70.8 

82.0 

16  FLOORING  &  CARPET 

121.8 

75.3 

110.7 

113.0 

74.9 

103.8 

'9  PAINTING  &  WALL  COVERINGS 

100.9 

70.1 

83.0 

104.2 

77.6 

88.7 

75.5  95.8  37.8  46.6  I  84.5  69,7  72.0 


95.2  69.0  84.0  101. 


125.7  85.2  94.6 


.8  69.3  97.3  53.0  59.7 

.3  84.9  95.1  65.2  78.3 

2  88.1  91.7  58.4  77.5 


92.6  70.1  81.2  87.7  59.2  73.3 


72.8  77.4  75.6  76.2  84.9  37.4  55.4  82.6  67.6  73.3  119.2  66.9  86.7  83.6  52.6  64.4 

96.8  107.9  95.0  103.0  97.2  75.1  88.9  97,1  89.6  94.3  101.0  92.4  97.7  99.2  88.1  95.0 

80.6  94.5  71.1  82.8  92.9  38.3  65.6  80.1  71.1  75.6  90.8  65.2  78.0  94.5  51.6  73.0 

88.0  96.6  75.6  86.9  96.9  38.3  69.9  96.6  66.9  82.9  96.3  63.1  81.0  96.6  58.8  79.1 


95.7  66.5  88.7 


96.6  70.9  79.9 


9  FINISHES 


.10-14  TOTAL  DIV.  10-14 

15  MECHANICAL 

16  ELEaRICAL 


1-16  WEIGHTED  AVERAGE 


83.01104.2  77.6  88.7 1 104.2  34.5  63.7  1 104.2  78.5  89.3  1 104.2  65.4  81.61104.2  55.7  76.0 


100.0  72.9  88.0  100.0  70.8  87.1  100.0  34.6  71.1  100.0  68.8  86.2  100.0  68.7  86.2  100.0  54.8  80.0 


98.0  84.9  89.3 1  98.0  63.0 


97.5  76.7  87.4 1  99.2  75.1 


FLORIDA 


TAMPA 


98.9 

64.8 

76.8 

98.0 

64.8 

76.5 

111.4 

67,8 

100.9 

104.2 

65.4 

81.6 

106.0 

65.3 

85.3 

100.0 

76.8 

95.1 

100.0 

68.7 

86.2 

98.5 

68.1 

78.2 

101.0 

71.8 

86.9 

76.5  102.4  50.7  68.9 


78.2  98.0  58.3  71.5 


74.6 1  96.3  47.1  63.5  101.8  63.4  76.2 


87.6 1  99.2  48.1  74.5  |  98.8  71.8  85.7  1101.0  71.8  86.91  98.5  62.1  80.9 


GEORGIA 


AUGUSTA 


2  SITE  WORK 


CONCRETE  FORMWORK 
CONCRETE  REINFORCEMENT 
CAST  IN  PLACE  CONCRETE 


3  CONCRETE 


MASONRY 
METALS 
WOOD  &  PLASTICS 

7  THERMAL  &  MOISTURE  PROTEaiON 

8  DOORS  &  WINDOWS 


LATH.  PLASTER  &  GYPSUM  BOARD 
ACOUSTICAL  TREATMENT  &  WOOD  FLOORING 
FLOORING  &  CARPET 
PAINTING  &  WALL  COVERINGS 


9  FINISHES 


10-14  TOTAL  DIV.  10-14 

15  MECHANICAL 

16  ELEaRICAL 


1-16  WEIGHTED  AVERAGE 


MAT. 

INST. 

TOTAL 

110.4 

74.2 

82.5 

96.9 

50.8 

57.8 

95.1 

76.4 

84.6 

95.5 

48.9 

75.6 

89.4 

57.0 

73.0 

83.4 

38.9 

55.7 

96.8 

89.0 

93.9 

93.7 

51.6 

72.6 

96.4 

55.7 

77.6 

96.7  89.3  93.9 

93.7  51.3  72.5 


101,7  70.2  88.2 


92.4  70,2  81.2 


82.8  66.9  72.9 

102.2  92.4  98.5 

94.5  65.2  79.8 

96.6  64.3  81.7 

98.1  60.4  89.0 


107.7  65.3  86.1 


98.6  46.7  66.4 

91.7  90.1  91.1 

97.4  69.9  83.6 


81.7  96.4  55.7  77.6  94.2  70.0  83.0  93.6  59.5  77.9  96.1  55.7  77.5  '95.1  62.9  80.2 

89.0  95.9  53.7  85.7  94.2  67.9  87.9  90.6  59.3  83.1  95.9  53.8  85.7  94.2  64.8  87,1 

101.6  64,8  77.7  101.6  50.7  68.6  112.5  72.0  86.2  111.3  64.1  80.7  101.6  50.4  68.4  108.3  69.5  83.2 

102.4  64.8  78.1  102.4  50.7  69.0  108.7  72.0  84.9  108.7  64.1  79.8  102.4  50.4  68.7  95.9  69.5  78.8 

113.0  67.8  102.1  113.0  40.4  95.6  87.8  75.0  84.8  86.7  51.5  78.2  113.0  41.0  95.7  87.8  47.5  78.2 

104.2  65.4  81.6  100.9  50.4  71.5  99.0  72.1  83.4  99.0  47.9  69.3  100.9  48.3  70.3  102.4  59.0  77.2 

86.1 


94.4  58.6  76.1  105.7  47.8  76.2 


100.0  76.8  95.1  100.0  69.5  93.5  100.0  75.4  94.8  100.0  71.0  93.8  100.0  69.4  ^.^  100.0  73.6 

100.0  68.7  86.2  100.0  56.8  80.9  100.1  71,7  87.5  100.1  54.0  79.7  100.0  46.2  76.2  100.0  52.1 

97.5  68.1  77.9  93.3  68.1  76.5  93.4  82.3  86.0  96.9  61.3  73.2  93.3  49.4  64.0  91.4  63.3 

99.5  71.8  86.1  97.1  60.8  79.5  96.5  75.0  86.1  95.5  62.5  79.5 


HAWAII  IDAHO 


HONOLULU 


GEORGIA 


VALDOSTA 


96.9  61.3  73.2  93.3  49.4  64.0 


95.5  62.5  79.5 


91.5  62.0  76.5 


00.0  73.6  94.4 

00.0  52.1  78.8 

91.4  63.3  72.7 


95.4  65.4  80.9 


2  SITE  WORK 


31  CONCRETE  FORMWORK 

32  CONCRETE  REINFORCEMENT 

33  CAST  IN  PLACE  CONCRETE 


3  CONCRETE 


4  MASONRY 

5  METALS 

6  WOOD  &  PLASTICS 

7  THERMAL  &  MOISTURE  PROTEaiON 

8  DOORS  &  WINDOWS 


LATH,  PUSTER  &  GYPSUM  BOARD 
5  ACOUSTICAL  TREATMENT  &  WOOD  FLOORING 
FLOORING  &  CARPET 
PAINTING  &  WALL  COVERINGS 


FINISHES 


10-14  TOTAL  DIV.  10-14 

15  MECHANICAL 

16  ELECTRICAL 


1-16  WEIGHTED  AVERAGE 


115.0  112.0  112.71  86.4  99.3 


97.0  60.5 
100.7  69.5 
91.5  56.6 


88.3  62.5 


86.9  57.6 
97.1  87.6 

93.8  60.9 
96.4  59.2 

95.9  56.7 


101.6  60.4 
102.4  60.4 
113.0  60.7 
100.9  59.9 


105.8  60.5 


00.0  71.7 
00.0  55.8 
93.3  65.4 


97.1  55.7  77.1 


LEWISTON 


MAT.  INST.  TOTAL!  MAT.  INST.  TOTAL 


96.3 1  90,4  92.7  92.2 1  89.1  99.3  96.9 


POCATELLO 


66.0  80.8  51.9  56.3  102.1  158.7  150.1  97.4  89.3  90.5  106.3  StI  9oJ  97.4  89.3  9ol 

83.2  100.8  50.3  72.5  109.9  125.0  118.4  96.0  78.4  86.1  108.6  96.1  101.6  96.3  78.5  86.3 

76.6  93.0  57.4  77.8  170.2  127.7  152.0  98.6  93.8  96.6  107.8  93,9  101.8  99.6  93.8  97.1 

75.3  92.8  55.5  74.0  153.0  139.4  146.1  103.2  88.7  95.9  115.5  91.0  103.1  103.7  88.6  96T 

68.7  89.8  50.6  65.4  131.3  134.3  133.2  131.8  81.0  100.2  128.8  96.6  108.8  T3673  82.7  103.0 

93.5  96.5  80.7  90.6  117.4  107.6  113.7  112.9  82.2  101.3  96.2  90.7  94.1  112.5  82.2  101.1 

77.3  76.0  50.3  63.1  100.6  165.6  133.1  95.1  88.5  91.8  98.7  83.6  91.2  95.1  88.5  91.8 

79.3  96.1  60.0  79.5  109.5  133.7  120.6  97.9  84.0  91.5  167.6  89.8  131.7  98.0  83.8  91.5 


93.7 

49.4 

65.0 

95.7 

167.7 

142.3 

89.0 

87.9 

88.3 

98.0 

49.4 

66.5 

132.8 

167.7 

155.4 

96.2 

87.9 

90.8 

105.1 

48.5 

91.5 

127.8 

128.3 

127.9 

97.5 

74.8 

92.1 

100.9 

43.7 

67.6 

123.8 

148.0 

137.9 

109.4 

67.9 

85.2 

101.9 

50.0 

75.5 

124.5 

153.9 

139.5 

93.2 

84.6 

88.8 

100.0 

70.1 

93.7 

100.0 

129.2 

106.2 

100.0 

86.1 

97.0 

100.0 

48.7 

77.3 

100.1 

119.4 

108.6 

99.8 

85.6 

93.5 

90.2 

40.8 

57.2 

109.7 

128.8 

122.5 

85.2 

78.7 

80.9 

96.8 

55.0 

76.6 

115.9 

129.5 

122.5 

101.0 

85.2 

93.4 

ECO  NUMBER  5 

REPAIR  HTW  LEAKS  IN  THE  MECHANICAL  EQUIPMENT  ROOMS 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-5 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-5  REPAIR  HTW  LEAKS  IN  MECHANICAL  ROOMS 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  02-14-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1. 

A. 

B. 

C. 

D. 

E. 

F. 
G  • 


INVESTMENT 

CONSTRUCTION  COST  $  3804. 
SIOH  $  229. 
DESIGN  COST  $  229. 
TOTAL  COST  (lA+lB+lC)  $  4262. 


SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 
PUBLIC  UTILITY  COMPANY  REBATE 
TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


$ 

$ 


0. 

0. 


$ 


4262. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


UNIT  COST 

SAVINGS 

ANNUAL 

$ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU(l) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS ( 5 ) 

A. 

ELECT  $  13.74 

2. 

$ 

29. 

15.08 

$ 

435. 

B. 

DIST  $  4.40 

0. 

$ 

0. 

18.57 

$ 

0. 

C. 

RESID  $  .00 

0. 

$ 

0. 

21.02 

$ 

0. 

D. 

NAT  G  $  .00 

0. 

$ 

0. 

18.58 

$ 

0. 

E. 

COAL  $  .00 

0. 

$ 

0. 

16.83 

$ 

0. 

F. 

PPG  $  .00 

0. 

$ 

0  . 

17.38 

$ 

0. 

L. 

OTHER  $  1.34 

1612. 

$ 

2160. 

14.88 

$ 

32142. 

M. 

DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0. 

N. 

TOTAL 

1614. 

$ 

2189. 

$ 

32577. 

NON 

ENERGY  SAVINGS (+)  /  COST(-) 

A. 

ANNUAL  RECURRING 

(+/-) 

$ 

235. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

14.88 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1) 

$ 

3497. 

B. 

NON  RECURRING  SAVINGS (+)  /  COSTS (- 

•) 

SAVINGS ( + ) 

YR 

DISCNT  DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+)/ 

(1) 

(2) 

(3) 

COST( 

-)(4) 

d.  TOTAL 


$  0. 


0. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/COST(-) ( 3A2+3Bd4) $ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ ( 3Bdl/ ( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


3497. 

2424. 

1.76  YEARS 
36074. 
8.46 


A.3.S'2 


WITH  CJA  ^ 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-5X 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-5  REPAIR  HTW  LEAKS  IN  MECHANICAL  ROOMS 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  02-15-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  3804. 

B.  SIOH  $  229. 

C.  DESIGN  COST  $  229. 

D.  TOTAL  COST  (lA+lB+lC)  $  4262. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0. 

0. 

$  4262. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


UNIT  COST 

SAVINGS 

ANNUAL 

$ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU(l) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS ( 5 ) 

A. 

ELECT  $  13.74 

2. 

$ 

29. 

15.08 

$ 

435 

B. 

DIST  $  4.40 

0. 

$ 

0. 

18.57 

$ 

0 

C. 

RESID  $  .00 

0. 

$ 

0. 

21.02 

$ 

0 

D. 

NAT  G  $  .00 

0. 

$ 

0. 

18.58 

$ 

0 

E. 

COAL  $  .00 

0. 

$ 

0. 

16.83 

$ 

0 

F. 

PPG  $  .00 

0. 

$ 

0. 

17.38 

$ 

0 

L. 

OTHER  $  1.34 

1393. 

$ 

1867. 

14.88 

$ 

27775 

M. 

DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0 

N. 

TOTAL 

1395. 

$ 

1895. 

$ 

28210 

NON 

ENERGY  SAVINGS (+)  /  COST(-) 

A. 

ANNUAL  RECURRING 

(+/-) 

$ 

235 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

14.88 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1) 

$ 

3497 

B. 

NON  RECURRING  SAVINGS (+)  /  COSTS (- 

•) 

SAVINGS(+) 

YR 

DISCNT  DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS(+)/ 

(1) 

(2) 

(3) 

COST( 

-)(4) 

d.  TOTAL  $  0.  0. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST( -)( 3A2+3Bd4 ) $ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ ( 3Bdl/ ( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


3497. 

2130. 

2.00  YEARS 
31707. 
7.44 


A.3.S-2 


VvJiTrt 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-5Y 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-5  REPAIR  HTW  LEAKS  IN  MECHANICAL  ROOMS 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  02-15-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1. 

A. 

B. 

C. 

D. 

E. 

F. 
G  • 


INVESTMENT 

CONSTRUCTION  COST  $  3804. 
SIOH  $  229. 
DESIGN  COST  $  229. 
TOTAL  COST  (lA+lB+lC)  $  4262. 


SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 
PUBLIC  UTILITY  COMPANY  REBATE 
TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


$ 

$ 


0. 

0. 


$ 


4262. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 


DATE  OF  NISTIR 

85-3273-X 

USED  FOR  DISCOUNT 

FACTORS 

OCT  1994 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(l) 

MBTU/YR(2) 

SAVINGS ( 3 ) 

FACTOR(4) 

SAVINGS ( 5 ) 

A.  ELECT 

$ 

13.74 

2. 

$ 

29. 

15.08 

$ 

435 

B.  DIST 

$ 

4.40 

0. 

$ 

0. 

18.57 

$ 

0 

C.  RESID 

$ 

.00 

0. 

$ 

0. 

21.02 

$ 

0 

D.  NAT  G 

$ 

.00 

0. 

$ 

0. 

18.58 

$ 

0 

E.  COAL 

$ 

.00 

0. 

$ 

0. 

16.83 

$ 

0 

F.  PPG 

$ 

.00 

0. 

$ 

0. 

17.38 

$ 

0 

L.  OTHER 

$ 

1.34 

1232. 

$ 

1651. 

14.88 

$ 

24565 

M.  DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0 

N.  TOTAL 

1234. 

$ 

1680. 

$ 

25000 

3.  NON  ENERGY  SAVINGS (+)  /  COST(-) 


A.  ANNUAL  RECURRING  (+/-) 

$ 

235. 

(1)  DISCOUNT  FACTOR  (TABLE 

A) 

14.88 

(2)  DISCOUNTED  SAVING/COST 

(3A  X  3A1) 

$ 

3497. 

B.  NON  RECURRING  SAVINGS (+)  /  COSTS(-) 


SAVINGS ( + ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+)/ 

(1) 

(2) 

(3) 

COST(-) (4) 

d.  TOTAL 

$  0. 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST( -)( 3A2+3Bd4 ) $ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


3497. 

1915. 

2.23  YEARS 
28497. 
6.69 
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Location: 

Fort  Stewart,  GA 

Reynolds,  Smith  and  Hills,  Inc. 

AEP  Number 

694-1331-002 

Designer  W.  T.  Todd 

Project: 

ECO  Number 

Existing  Leaks  in  Mech.  Rooms 

5 

Date:  02/08/96 

Assumptions:  1 . 

HTW  temperature 

380  'F 

2. 

Make-up  water  temperature 

70  “F 

3. 

Boiler  efficiency 

68% 

4. 

Pump  head  (from  record  drawings) 

300  Ft  H20 

5. 

Pump  efficiency  (from  record  drawings 

72% 

6. 

Motor  efficiency 

90% 

7. 

Average  heating  fuel  cost 

$1.34  /MBtu 

8. 

Electricity  cost 

$0.0469  /kWh 

9. 

Water  cost 

$0.5562  /kGallo 

Energy  Use  Calculations: 


Energy  Use  =  flow  rate  x  specific  heat  x  temperature  difference 
459900  GalA'r  x  8.345  Ib/gal  x  1  Btu/lb'F  x  310  ‘F  =  1189.7  MBtu/Yr 


Heating  Fuel  Use  = 

1189.7  MBtu/yr  / 

0.68 

1749.6  MBtu/Yr 

Heating  Fuel  Cost  = 

1749.6  MBtu/yr  x 

$1.34  /MBtu 

=  $2,344  /Year 

Pumping  Cost: 

Pump  BHP  =  (GPM  x  Feet  Head)  /  (3960  x  Pump  Efficiency) 

0.88  GPM  X  300  Ft  Head 

BHP  = - -  =  0.09  BHP 

3960  X  0.72 


Energy  Use  =  (BHP  /  Motor  Efficiency )  x  0.746  kW/HP  x  8760  HrA'r 


Electric  Demand  = 

0.09 

BHP  /  0.90 

X  0.746  kW/HP  = 

0.08  kW 

Electricity  Use  = 

0.08 

kW  X  8760 

Hr/Yr  =  669 

kWh/Yr 

Electricity  Use  = 

669 

kWh/Yrx  0.003413 

MBtu/kWh  = 

2.3  MBtu/Yr 

Electricity  Cost  = 

669 

kWh/Yr  X  $0.0469 

/kWh  =  $31 

/Year 

Water  Cost: 

459900  Gal/Yr  x 

$0.5562 

/kGal  =  $256 

/Year 

Total  Utility  Cost: 

Heating  Fuel  Cost 

$2,344 

/Year 

Pumping  (Eiec)  Cost 

$31 

/Year 

Water  Cost 

$256 

/Year 

Total  Utility  Cost 

$2,631 

/Year 

A ,  3 . 5”"  6 


Location: 

Fort  Stewart,  GA 

Reynolds,  Smith  and  Hills,  Inc. 

AEP  Number 

694-1331-002 

Designer  W.  T.  Todd 

Project: 

Repair  Leaks  in  Mech.  Rooms 

Date:  02/08/96 

ECO  Number 

5 

Assumptions:  1 . 

HTW  temperature 

380  “F 

2. 

Make-up  water  temperature 

70  ’F 

3. 

Boiler  efficiency 

68% 

4. 

Pump  head  (from  record  drawings) 

300  Ft  H20 

5. 

Pump  efficiency  (from  record  drawings 

72% 

6. 

Motor  efficiency 

90% 

7. 

Average  heating  fuel  cost 

$1.34  /MBtu 

8. 

Electricity  cost 

$0.0469  /kWh 

9. 

Water  cost 

$0.5562  /kGaiio 

Energy  Use  Calculations: 

Energy  Use  =  flow  rate  x  specific  heat  x  temperature  difference 


36260  Gal/Yr  x 

8.345 

Ib/gai  X 1  Btu/ib'F  X  310  ‘F  = 

93.8  MBtu/Yr 

Heating  Fuel  Use  = 

93.8  MBtu/yr  /  0.68  =  137.9  MBtu/Yr 

Heating  Fuel  Cost  = 

137.9  MBtu/yr  x  $1.34  /MBtu 

$185  /Year 

Pumping  Cost: 

Pump  BHP  =  (GPM  x  Feet  Head)  /  (3960  x  Pump  Efficiency) 

0.07 

GPM  X 

300  Ft  Head 

BHP  = 

— 

- =  0.01 

BHP 

3960 

X  0.72 

Energy  Use  =  (BHP  /  Motor  Efficiency )  x  0.746  kW/HP  x  8760  Hr/Yr 

Electric  Demand  = 

0.01 

BHP  /  0.90  X  0.746  kW/HP  = 

0.01  kW 

Electricity  Use  = 

0.01 

kW  X  8760  Hr/Yr  =  53 

kWh/Yr 

Electricity  Use  = 

53 

kWh/Yrx  0.003413  MBtu/kWh  = 

0.2  MBtu/Yr 

Electricity  Cost  = 

53 

kWh/Yr  X  $0.0469  /kWh  =  $2 

/Year 

Water  Cost: 

36260  Gai/Yr  x 

$0.5562 

/kGai  =  $20  /Year 

Total  Utility  Cost: 

Heating  Fuel  Cost 

$185 

/Year 

Pumping  (Eiec)  Cost 

$2 

/Year 

Water  Cost 

$20 

/Year 

Total  Utility  Cost 

$207 

/Year 
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Fort  Stewart  -  HTW  Distribution  System 


Filename:  FS-BLDGS.WB2 


Building 

HTW 

Building 

DHW 

Water 

Mech  Rm 

HTW 

Other 

HTW 

HTW 

No. 

Zone 

Type 

Temp. 

Sample 

Survey 

Leaks 

Leaks 

Drop/Sec 

Cup/Min 

206 

3 

Learning  Center 

80 

DHW 

Y 

Y 

Y 

2.00 

0.33 

207 

3 

Dining  Facility 

124 

DHW 

Y 

N 

N 

208 

3 

Fitness  Center 

113 

DHW 

Y 

Y 

N 

0.06 

211 

3 

Admin. 

N/A 

N/A 

Y 

Y 

N 

4.00 

212 

3 

Admin/Barracks 

131 

DHW 

Y 

N 

N 

213 

3 

Barracks 

120 

DHW 

Y 

N 

N 

215 

3 

Barracks 

137 

DHW 

Y 

Y 

N 

2.00 

1.50 

216 

3 

Barracks 

110 

DHW 

Y 

Y 

N 

2.50 

217 

3 

Admin. 

N/A 

N/A 

Y 

Y 

N 

0.13 

- 

218 

3 

Barracks 

124 

DHW 

Y 

N 

Y 

223 

3 

Admin. 

N/A 

N/A 

Y 

Y 

N 

0.17 

224 

3 

Admin. 

N/A 

N/A 

Y 

Y 

N 

5.00 

6.67 

225 

3 

Admin. 

N/A 

N/A 

Y 

N 

N 

230 

3 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N 

N 

241 

3 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N 

N 

260 

3 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N 

N 

270 

3 

Tac  Equip  Shop 

N/A 

N/A 

Y 

Y 

N 

2.20 

276 

3 

Tac  Equip  Shop 

N/A 

N/A 

N 

302 

3 

Hospital 

137 

DHW 

Y 

N 

N 

403 

N/A 

Child  Care  Ctr 

N/A 

N/A 

Y 

N/A 

N 

439 

N/A 

Fitness  Center 

139 

DHW 

Y 

N/A 

N 

440 

2 

Dental  Clinic 

114 

DHW 

Y 

N 

N 

501 

2 

Barracks 

134 

DHW 

Y 

Y 

N 

0.33 

503 

2 

Barracks 

122 

DHW 

Y 

Y 

N 

2.00 

0.25 

504 

2 

Barracks 

158 

DHW 

Y 

Y 

N 

0.75 

506 

2 

Admin. 

N/A 

N/A 

Y 

N 

N 

507 

2 

Admin. 

N/A 

N/A 

Y 

Y 

N 

1.00 

508 

2 

Admin. 

N/A 

N/A 

Y 

N 

N 

509 

2 

Admin. 

N/A 

N/A 

Y 

N 

Y 

512 

2 

Dining  Facility 

145 

DHW 

Y 

? 

Y 

1.17 

514 

2 

Barracks 

126 

DHW 

Y 

Y 

N 

1.25 

515 

2 

Barracks 

123 

DHW 

Y 

N 

Y 

516 

2 

Barracks 

145 

DHW 

Y 

? 

Y 

517 

2 

Barracks 

175 

DHW 

LOCKED 

518 

2 

Barracks 

183 

DHW 

Y 

? 

Y 

3.33 

520 

2 

Admin. 

N/A 

N/A 

Y 

N 

Y 

521 

2 

Admin. 

N/A 

N/A 

Y 

Y 

N 

0.50 

522 

2 

Admin. 

N/A 

N/A 

Y 

Y 

N 

0.25 

523 

2 

Admin. 

N/A 

N/A 

Y 

N 

N 

524 

2 

Admin. 

N/A 

N/A 

Y 

N 

N 

525 

2 

Admin. 

N/A 

N/A 

Y 

Y 

N 

0.09 

/v.3.r-<7 


Fort  Stewart  -  HTW  Distribution  System 


Filename:  FS-BLDGS.WB2 


Building 

HTW 

Building 

DHW 

Water 

Mech  Rm 

HTW 

Other 

HTW 

HTW 

No. 

Zone 

Type 

Temp. 

Sample 

Survey 

Leaks 

Leaks 

Drop/Sec 

Cup/Min 

608 

2 

Fitness  Center 

127 

DHW 

Y 

Y 

N 

0.08 

610 

2 

Chapel 

115 

DHW 

Y 

N 

N 

612 

2 

Admin. 

N/A 

N/A 

Y 

Y 

Y 

0.08 

614 

1 

Admin. 

N/A 

N/A 

Y 

N 

Y 

616 

1 

Admin. 

N/A 

N/A 

Y 

N 

Y 

617 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

618 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

619 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

620 

1 

Admin. 

112 

DHW 

Y 

N 

N 

621 

1 

Admin. 

91 

DHW 

Y 

N 

N 

622 

1 

Admin. 

85 

DHW 

Y 

N 

N 

623 

1 

Admin. 

109 

DHW 

Y 

N 

Y 

624 

1 

Admin. 

109 

DHW 

Y 

N 

Y 

626 

1 

Dining  Facility 

145 

DHW 

Y 

N 

N 

628 

1 

Admin. 

N/A 

N/A 

Y 

Y 

N 

0.20 

629 

1 

Barracks 

160 

DHW 

Y 

? 

Y 

630 

1 

Barracks 

117 

DHW 

Y 

N 

Y 

631 

1 

Barracks 

142 

DHW 

Y 

Y 

Y 

0.88 

632 

1 

Barracks 

160 

DHW 

Y 

N 

Y 

633 

1 

Barracks 

128 

DHW 

Y 

Y 

Y 

2.00 

634 

1 

Barracks 

LOCKED 

LOCKED 

Y 

N 

N 

635 

1 

Barracks 

140 

DHW 

Y 

Y 

N 

1.59 

636 

1 

Barracks 

138 

DHW 

Y 

Y 

Y 

1.22 

637 

1 

Barracks 

158 

DHW 

Y 

N 

N 

638 

1 

Admin. 

N/A 

N/A 

Y 

N 

Y 

639 

1 

Admin. 

N/A 

N/A 

Y 

Y 

N 

1.56 

640 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

641 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

642 

1 

Dining  Facility 

154 

DHW 

Y 

N 

Y 

643 

1 

Admin. 

N/A 

N/A 

Y 

Y 

N 

0.10 

644 

1 

Admin. 

N/A 

N/A 

Y 

Y 

N 

0.33 

645 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

646 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

647 

1 

Admin. 

N/A 

N/A 

Y 

Y 

N 

0.20 

648 

1 

Admin. 

N/A 

N/A 

Y 

N 

Y 

649 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

Fort  Stewart  -  HTW  Distribution  System 


Filename:  FS-BLDGS.WB2 


Building  HTW  Building  DHW  Water  Mech  Rm  HTW  Other  HTW  HTW 


No. 

Zone 

Type 

Temp. 

Sample 

Survey 

Leaks 

Leaks 

Drop/Sec  Cup/Min 

701 

1 

Health  Clinic 

152 

DHW 

Y 

Y 

N 

1.00 

702 

1 

Ent.  Center 

143 

DHW 

Y 

N 

N 

703 

1 

Enl.  Mens  Club 

N/A 

N/A 

LOCKED 

Y 

704 

1 

Theater 

N/A 

N/A 

Y 

N 

Y 

706 

1 

Branch  Exchange 

N/A 

N/A 

Y 

N 

Y 

708 

1 

Fitness  Center 

131 

DHW 

Y 

N 

Y 

710 

1 

Admin. 

N/A 

N/A 

Y 

N 

Y 

712 

1 

Barracks 

135 

DHW 

Y 

N 

Y 

713 

1 

Barracks 

133 

DHW 

Y 

N 

Y 

714 

1 

Barracks 

137 

DHW 

Y 

N 

Y 

715 

1 

Barracks 

135 

DHW 

Y 

Y 

N 

0.20 

717 

1 

Barracks 

131 

DHW 

Y 

N 

N 

718 

1 

Barracks 

124 

DHW 

Y 

Y 

Y 

0.20 

719 

1 

Barracks 

112 

DHW 

Y 

Y 

N 

1.00 

720 

1 

Barracks 

130 

DHW 

Y 

N 

Y 

721 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

722 

1 

Admin. 

N/A 

N/A 

Y 

Y 

Y 

5.00 

723 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

724 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

725 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

726 

1 

Dining  Facility 

158 

DHW 

Y 

N 

Y 

727 

N/A 

Training  Facility 

N/A 

N/A 

Y 

N/A 

N 

728 

1 

Admin. 

N/A 

N/A 

Y 

Y 

N 

3.05 

810 

1 

Barracks 

131 

DHW 

Y 

N 

N 

811 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

812 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

813 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

814 

1 

Admin. 

N/A 

N/A 

Y 

N 

Y 

815 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

816 

1 

Admin. 

N/A 

N/A 

Y 

N 

Y 

818 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

819 

1 

Admin. 

N/A 

N/A 

Y 

Y 

N 

0.13 

Fort  Stewart  -  HTW  Distribution  System 


Filename:  FS-BLDGS.WB2 


Building 

HTW 

Building 

DHW 

Water 

Mech  Rm 

HTW 

Other 

HTW 

HTW 

No. 

Zone 

Type 

Temp. 

Sample 

Survey 

Leaks 

Leaks 

Drop/Sec 

Cup/Min 

1160 

3 

D.S.  Maint  Fac 

N/A 

N/A 

Y 

Y 

N 

2.03 

1170 

3 

G.S.  Maint  Fac 

N/A 

N/A 

Y 

N 

N 

1208 

1 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N 

Y 

1209 

1 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N 

N 

1211 

1 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N 

N 

1245 

N/A 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N/A 

Y 

1259 

1 

Tac  Equip  Shop 

N/A 

N/A 

Y 

Y 

N 

0.25 

1261 

2 

Tac  Equip  Shop 

N/A 

N/A 

N 

1265 

2 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N 

N 

1280 

N/A 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N/A 

Y 

1320 

2 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N 

N 

1330 

2 

Tac  Equip  Shop 

N/A 

N/A 

Y 

Y 

N 

0.13 

1340 

2 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N 

N 

1412 

C.  Energy  Plant 

N/A 

HTW 

Y 

Y 

1500 

3 

Div  Logis  Fac 

N/A 

N/A 

w/  1509? 

1503 

3 

Auto  Hobby  Shop 

N/A 

N/A 

LOCKED 

1509 

3 

Div  Logis  Fac 

N/A 

N/A 

Y 

Y 

Y 

3.00 

1510 

3 

Tac  Equip  Shop 

N/A 

N/A 

N 

1540 

3 

Tac  Equip  Shop 

95 

PW 

N 

1720 

2 

D.S.  Maint  Fac 

148 

DHW 

Y 

N-N/A 

N 

1810 

2 

Tac  Equip  Shop 

N/A 

N/A 

N 

1820 

2 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N-N/A 

N 

1840 

2 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N 

Y 

2115 

1 

Dental  Clinic 

N/A 

N/A 

Y 

N 

N 

2125 

1 

Chapel 

120 

DHW 

Y 

N 

N 

3001 

S 

S.  Energy  Plant 

N/A 

N/A 

Y 

Y 

3002 

S 

Admin. 

N/A 

N/A 

Y 

Y 

N 

5.20 

4502 

S 

Tac  Equip  Shop 

N/A 

N/A 

N 

4528 

S 

Tac  Equip  Shop 

N/A 

N/A 

N 

4577 

S 

Tac  Equip  Shop 

N/A 

N/A 

N 

4578 

S 

Tac  Equip  Shop 

N/A 

N/A 

N 

TOTALS 

140 

127 

42 

41 

55.11 

11.80 

Drop/Sec 

Cup/Min 

Leaks  (GPM)  = 

0.138 

0.737 

%  of  Total  = 

16% 

84% 

Total  Leaks  = 

0.875  GPM 

CONSTRUCTION  COST  ESTIMATE 


Project:  Repair  HTW  Leaks  in  Mechanical  Rooms 

Location:  Fort  Stewart,  GA 

Basis:  Schematic  Design 

ECO  No.:  5 


RS&H  No.: 
Date: 
Estimator: 
Filename: 


694-1331-002 

02/14/96 

W.T.Todd 

EST-5.WQ1 


QUANTITY 


ITEM  DESCRIPTION 


Travel  time  to  bldas. 


II  llll|iilllll|i|l|i|IMI 


MATERIAL/EQUIP 


$/Unit  Total 


LABOR 


TOTAL 


SOURCE 


$/Unit 

Total 

COST 

30.3 

212 

212 

136 

136 

30.3 

71 

71 

52.8 

475 

475 

52.8 

475 

LEGEND: 

(1) 

(2) 

(3) 

(4) 

MMp### 


Estimate  1 0  minutes  per  building  for  42  buildings. 

Estimate  1 0  minutes  per  valve  for  27  valves  (also  see  note  4). 
Estimate  1 0  minutes  per  flange  for  1 4  flanges. 

Assumes  25  %  of  the  36  leaking  valves  wall  be  replaced. 

1996  Means  Mechanical  Cost  Data,  page  ###. 


A. 3.  5--  \3 


151  I  Pipe  &  Fittings 


n  151  050  1  VflliMC 

CREW 

DAILY 

OOTPU 

LABOR- 

T  HOURS 

UNIT 

1996  BARE  COSTS 

TOTAL 

^ _ 

* 

MAT. 

LABOR 

EQUIP. 

TOTAL 

INaOlP 

1051 

3'  size 

m 

R151 

0-1 

8 

2 

Ea. 

175 

54 

229 

276 

106( 

4*  size  r 

_ 

-090 

\ 

5 

3200 

215 

86.50 

301.50 

370 

107C 

5’  size 

( 

0-2 

5 

4.800 

250 

135 

385 

480 

108C 

6'  size 

^ _ 

5 

4.800 

273 

135 

408 

505 

109( 

8'  size  hm 

4.50 

5333 

360 

150 

510 

625 

HOC 

lO’size 

M— 

4 

6 

415 

168 

583 

715 

1110 

12' size 

V 

3 

8 

V 

570 

224 

794 

970 

1200 

Lug  type,  lever  actuator  U 

r— i 

1220 

2*  size 

IPium 

14 

.571 

Ea. 

87 

17.15 

104.15 

122 

1230 

2-1/2' Size 

Q-l 

9 

1.778 

89 

48 

137 

172 

1240 

3'  size 

8 

2 

95 

54 

149 

188 

1250 

4'  size 

, _ , 

n 

5 

3200 

121 

86.50 

207.50 

265 

1260 

5'  size 

rW 

0-2 

5 

4.800 

175 

135 

310 

400 

1270 

6' size 

5 

4.800 

197 

135 

332 

425 

1280 

8*  size 

If  1 

4.50 

5.333 

281 

150 

431 

540 

1290 

10*  size 

4 

6 

390 

168 

558 

690 

1300 

12' size 

V 

3 

8 

595 

224 

819 

1,000 

1320 

For  gear  actuator,  add 

yr 

60% 

1400 

Diverter,  150  lb.  flanged,  bronze  or  Iron  plugs 

1440 

2'  pipe  size 

Q-l 

2 

8 

Ea. 

2,475 

216 

2,691 

3,050 

1450 

3'  pipe  size 

1.50 

10.667 

1 

3,550 

289 

3,839 

4,350 

1650 

Gate,  125  lb.,  N.R.S., 

2150 

Ranged 

2200 

2' size 

1  Plum 

5 

1.600 

Ea. 

252 

48 

300 

350 

2240 

2-1/2' size 

Q-l 

5 

3200 

258 

86.50 

344.50 

415 

2260 

3'  size 

4.50 

3.556 

290 

96 

386 

465 

2280 

4'  size 

T 

3 

5233 

415 

144 

559 

675 

2290 

5'  size 

0-2 

3.40 

7.059 

’  705 

198 

903 

1,075 

2300 

6’  size 

3 

8 

705 

224 

929 

1,125 

2320 

8’  size 

2.50 

9.600 

1,225 

269 

1,494 

1,750 

2340 

10’  size 

2.20 

10.909 

2,150 

305 

2,455 

2,850 

2360 

12’ size 

1.70 

'14.118 

2,950 

395 

3,345 

3,850 

2370 

14’  size 

1.30 

18.462 

3,575 

520 

4,095 

4,725 

2380 

16’ size 

1 

24 

5,225 

675 

5,900 

6,775 

2420 

For  250  lb.,  flanged,  add 

▼ 

200% 

10% 

3550 

OS&Y,  flanged 

3600 

2' size 

IPIum 

5 

1.600 

Ea. 

128 

48 

176 

215 

3640 

2-1/2' size 

Q-l 

5 

3200 

132 

86.50 

218.50 

277 

3660 

3’  size 

4.50 

3.556 

149 

96 

245 

310 

3670 

3-1/2’ size 

3 

5233 

212 

144 

356 

455 

3680 

4'  size 

T 

3 

5.333 

212 

144 

356 

455 

3690 

5'  size 

0-2 

3.40 

7.059 

350 

198 

548 

690 

3700 

6’  size 

3 

8 

350 

224 

574 

730 

3720 

8’  size 

2.50 

9.600 

625 

269 

894 

1,100 

3740 

10’  size 

2.20 

10.909 

1,150 

305 

1,455 

1,750 

3760 

12’  size 

1.70 

14.118 

1,525 

395 

1,920 

2275 

3770 

14’  size 

1.30 

18.462 

2,950 

520 

3,470 

4,050 

3780 

16’ size 

1 

24 

4,575 

675 

5,250 

6,050 

3790 

18"  size 

.80 

30 

6,125 

840 

6,965 

8,050 

3800 

20' size 

.60 

40 

8,550 

1,125 

9,675 

11,100 

3830 

24"  size 

▼ 

.50 

48 

12,700 

1,350 

14,050 

16,100 

3900 

For  250  lb  flanged,  add 

V 

200% 

10% 

4350 

Globe,  OS&Y, 

4540 

Class  125,  flanged 

4550 

2'  size 

1 

;  Plum 

5 

1.600  1 

Ea. 

266 

48 

314 

365 

4560 

2-1/2’ size 

JL 

Q-l 

5 

3200 

Li 

281 

86.50 

367.50 

440 

A. 2.  5-14- 


191 


MECHANICAL 


Installing  Coniractar's  Overiieod  &  Profit 

Below  are  the  average  installing  contractor’s  percentage  mark-ups 
applied  to  base  labor  rates  to  arrive  at  typical  billing  rates. 

^Column  A:  Labor  rates  are  based  on  union  wages  averaged  for  30 
fnajor  U.S.  cities.  Base  rates  including  fringe  benefits  are  listed  hourly 
and  daily.  These  figures  are  the  sum  of  the  wage  rate  and  employer-paid 
fringe  benefits  such  as  vacation  pay,  employer-paid  health  and  welfare 
costs,  pension  costs,  plus  appropriate  training  and  industry  advancement 
funds  costs. 

Column  B:  Workers’  Compensation  rates  are  the  national  average  of 
state  rates  established  for  each  trade. 

Column  C:  Column  C  lists  average  fixed  overhead  figures  for  all  trades. 
Included  are  Federal  and  State  Unemployment  costs  set  at  7.3%; 

Social  Security  Taxes  (FICA)  set  at  7.65%;  Builder’s  Risk  Insurance  costs 
set  at  0.34%;  and  Public  Liability  costs  set  at  1.55%.  All  the  percentages 
except  those  for  Social  Security  Taxes  vary  from  state  to  state  as  well  as 
from  company  to  company. 


Columns  D  and  E:  Percentages  in  Columns  D  and  E  are  based  on  the 
presumption  that  the  installing  contractor  has  annual  billing  of 
$500,000  and  up.  Overhead  percentages  may  increase  with  smaller 
annual  billing.  The  overhead  percentages  for  any  given  contractor  may 
vary  greatly  .and  depend  on  a  number  of  factors,  such  as  the 
contractor’s  annual  volume,  engineering  and  logistical  support  costs, 
and  staff  requirements.  The  figures  for  overhead  and  profit  will  also  vary 
depending  on  the  type  of  job,  the  job  location,  and  the  prevailing 
economic  conditions.  All  factors  should  be  examined  very  carefully  for 
each  job. 

Column  F:  Column  F  lists  the  total  of  Columns  B,  C,  D,  and  E. 

Column  G:  Column  G  is  Column  A  (hourly  base  labor  rate)  multiplied 
by  the  percentage  in  Column  F  (O&P  percentage). 

Column  H:  Column  H  is  the  total  of  Column  A  (hourly  base  labor  rate) 
plus  Column  G  (Total  O&P). 

Column  I:  Column  I  is  Column  H  multiplied  by  eight  hours. 


A 

B 

C 

D 

E 

F 

G 

H 

1 

Base  Rate 

Work- 

Average 

Total 

Rate  with 

Incl.  Fringes 

ers’ 

Fixed 

Over- 

Overhead  &  Profit 

O&P 

Comp. 

Over- 

Abbr. 

Trade 

Hourly 

Daily 

Ins. 

head 

head 

Profit 

% 

Amount 

Hourly 

Daily 

Skwk 

Skilled  Workers  Average  (35  trades) 

$25.95 

$207.60 

20.2% 

16.8% 

13.0% 

10% 

60,0% 

$15.55 

$41.50 

$332.00 

Helpers  Average  (5  trades) 

19.25 

154.00 

21.4 

11.0 

59.2 

11.40 

30.65 

245.20 

Foreman  Average,  Inside  ($.50  over  trade) 

26.45 

211.60 

20.2 

13.0 

60.0 

15.85 

42.30 

338.40 

Foreman  Average,  Outside  ($2.00  over  trade) 

27.95 

223.60 

20.2 

13.0 

60.0 

16.75 

44.70 

357.60 

Clab 

Common  Building  Laborers 

19.80 

158.40 

21.9 

11.0 

59.7 

11.80 

31.60 

252.80 

Asbe 

Asbestos  Workers 

28.55 

228.40 

19.7 

16.0 

62.5 

17.85 

46.40 

371.20 

Boil 

Boilermakers 

30.05 

240.40 

17.7 

16.0 

60.5 

18.20 

48.25 

386.00 

Brie 

Bricklayers 

25.90 

207.20 

19.4 

11.0 

57.2 

14.80 

40.70 

325.60 

Brhe 

Bricklayer  Helpers 

20.00 

160.00 

19.4 

11.0 

57.2 

11.45 

31.45 

251.60 

Carp 

Carpenters 

25.20 

201.60 

21.9 

11.0 

59.7 

15.05 

40.25 

322.00 

Cefi 

Cement  Finishers 

24.35 

194.80 

12.8 

11.0 

50.6 

12,30 

36.65 

293.20 

Elec 

Electricians 

29.30 

234.40 

8.0 

16.0 

50.8 

14.90 

44.20 

353.60 

fElev 

Elevator  Constructors 

30.05 

240.40 

9.6 

16.0 

52.4 

15.75 

45.80 

366.40 

Eqhv 

Equipment  Operators,  Crane  or  Shovel 

26.75 

214.00 

12.9 

14.0 

53.7 

14.35 

41.10 

328.80 

Eqmd 

Equipment  Operators,  Medium  Equipment 

25.70 

205.60 

12.9 

14.0 

53.7 

13.80 

39.50 

316.00 

Eqlt 

Equipment  Operators.  Light  Equipment 

197.60 

12.9 

14.0 

53.7 

13.25 

37.95 

303.60 

Eqol 

Equipment  Operators,  Oilers 

175.20 

12.9 

14.0 

53.7 

11.75 

33.65 

269.20 

Eqmm 

Equipment  Operators,  Master  Mechanics 

12.9 

14.0 

53.7 

14.80 

42.35 

338.80 

GIaz 

Glaziers 

24.90 

199.20 

11.0 

53.8 

38.30 

306.40 

Lath 

Lathers 

24.95 

199.60 

13.5 

11.0 

51.3 

12.80 

37.75 

302.00 

Marble  Setters 

25.65 

205.20 

19.4 

i 

11.0 

■ 

■ 

40.30 

322.40 

Millwrights 

26.55 

212.40 

13.2 

1 

11.0 

■ 

■ 

40.10 

320.80 

Mosaic  &  Terrazzo  Workers 

25.25 

202.00 

il.O 

11.0 

■ 

■ 

48.8 

12.30 

37.55 

300.40 

Painters,  Ordinary 

22.95 

183.60 

16.8 

11.0 

■ 

54,6 

12.55 

35.50 

284.00 

Painters,  Structural  Steel 

23.95 

191.60 

62.5 

11.0 

■ 

■ 

100,3 

24.00 

47.95 

383.60 

Pape 

Paper  Hangers 

23.30 

186.40 

16.8 

11.0 

■ 

■ 

54.6 

12.70 

36.00 

288.00 

Pile 

Pile  Drivers 

25.35 

202.80 

33.6 

16.0 

■ 

■ 

76.4 

19.35 

44.70 

357.60 

Plas 

Plasterers 

24.20 

193.60 

17.4 

11.0 

■ 

■ 

55.2 

13.35 

37.55 

300.40 

Plah 

Plasterer  Helpers 

20.15 

161.20 

17.4 

: 

11.0 

■ 

■ 

55.2 

11.10 

31.25 

250.00 

Plum 

Plumbers 

30.05 

240.40 

10.2 

16.0 

■ 

■ 

53.0 

15.95 

46.00 

368.00 

Rodm 

Rodmen  (Reinforcing) 

27.75 

222.00 

36.3 

j 

14.0 

77.1 

21.40 

49.15 

393.20 

Rofc 

Roofers,  Composition 

22.55 

180.40 

37.4 

i 

11.0 

75,2 

16.95 

39.50 

316.00 

Rots 

Roofers.  Tile  &  Slate 

22.60 

180.80 

37.4 

1 

11.0 

75.2 

39.60 

316.80 

Rohe 

Roofers.  Helpers  (Composition) 

15.95 

127.60 

37.4 

11.0 

75.2 

27.95 

223.60 

Shee 

Sheet  Metal  Workers 

28.95 

231.60 

13.8 

16.0 

56.6 

16.40 

45.35 

362.80 

Spn 

Sprinkler  Installers 

31.30 

250.40 

10.4 

53.2 

16.65 

47.95 

'  383.60 

Stpi 

Steamfitters  or  Pipefitters 

30.30 

242.40 

10.2 

53.0 

16.05 

46.35 

370.80 

Ston 

Stone  Masons 

25.90 

207,20 

19.4 

57.2 

14.80 

40.70 

325.60 

Sswk 

Structural  Steel  Workers 

27.85 

222.80 

46.4 

87.2 

24.30 

52.15 

417.20 

Tilt 

Tile  Layers 

25.05 

200.40 

II.O 

HH 

48.8 

12.20 

37.25 

298.00 

Tilh 

Tile  Layers  Helpers 

20.30 

162.40 

11.0 

11.0 

48.8 

9.90 

30.20 

241.60 

Trit 

Truck  Drivers.  Light 

20.35 

162.80 

17.0 

il.O 

54.8 

11.15 

31.50 

252.00 

Trhv 

Truck  Drivers.  Heavy 

20.70 

165.60 

11.0 

54.8 

11.35 

32.05 

256.40 

Sswl 

Welders,  Structural  Steel 

27.85 

222.80 

46.4 

14.0 

87.2 

24.30 

52.15 

417.20 

Wrek 

*Wrecking 

19.80 

158.40 

44.8 

11.0 

82.6 

16.35 

36.15 

289.20 

lot  included  in  Averages. 


City  Cost  Indexes 


SITE  WORK 


1  CONCRETE  FORMWORK 

2  CONCRETE  REINFORCEMENT 
CAST  IN  PLACE  CONCRETE 


3  CONCRETE 


4  MASONRY 

5  METALS 

6  WOOD  &  PLASTICS 

7  THERMAL  &  MOISTURE  PROTECTION 

8  DOORS  &  WINDOWS 


LATH,  PLASTER  &  GYPSUM  BOARD 
i  ACOUSTICAL  TREATMENT  &  WOOD  FLOORING 
i  FLOORING  &  CARPET 

'  PAINTING  &  WALL  COVERINGS 


9  FINISHES 


10-14  TOTAL  OlV.  10-14 


ORLANDO 


MAT.  INST.  TOTAL  MAT.  INST.  1 


110.3  72.8  81.5 1  125.3  85.9 


94.2  71.0  74.5  97.3  71.6 

95.1  72.5  82.4  95.1  79.0 

91.5  75.4  84.6  88.7  78.0 


87.4  74.3  80.8 


FLORIDA  ^ 


PANAMA  CITY  |  PENSACOLA  |  ST.  PETERSBURG  |  TAUAHASSEE 


INST.  TOTAL  I  MAT.  INST.  TOTAL  I  MAT. 


MECHANICAL 

ELECTRICAL 


WEIGHTED  AVERAGE 


76.9  70.2  72.8 

98.8  93.5 

88.6  72.7 

99.6  74.6 

95.9  69.5 


101.0  72.5 
102.4  72.5 

121.8  75.3 

100.9  70.1 


108.6  71.4 


100.0  81.8 
100.0  72.9 
98.0  84.9 


97.5  76.7  87.4 


95.1  79.0 
88.7  78.0 


95.0  141.6  83,4 


75.5  95.8  37.8 

86.0  99.3  64.5 

84.1  95.2  43.0 


72.8  77.4  75.6 

96.8  107.9  95.0 

80.6  94.5  71.1 

88.0  96.6  75.6 

89.5  98.1  68.2 


101.6 

70.8 

81.7 

102.4 

70.8 

82.0 

113.0 

74.9 

103.8 

104.2 

77.6 

88.7 

95.2  43.0 


84.9  37.4 
97.2  75.1 


99.7  36.9 
96.6  36.9 


96.9  138.9  85.9 


46.6  84.5  69.7 

79.7  101.5  64.9 

72.9  95.2  69.0 


93.5  70.1 


82.6  67.6 

97.1  89.6 

80.1  71.1 

96.6  66.9 


59.0  94.5  70.9 

58.0  96.6  70.9 

91.3  106.7  68.0 
63.7  104.2  78.5 


98.1 


72.0 

81.0 

84.0 


81.7 


73.3 

94.3 
75.6 
82.9 


89.71107.7  72.7 


96.1  100.0  83.9 
88.0  100.0  70.8 
89.3  98.0  63.0 


99.2  75.1 


FLORIDA 


TAMPA 


MAT.  INST.  TOTAL  I  MAT, 


126.9  85.6  95.1 


MAT, 

INST. 

TOTAL 

126.2 

85.6 

95.0 

94.1 

64.8 

69.3 

98.5 

74.3 

84.9 

101.4 

70.2 

88.1 

92.6 

70.1 

81.2 

119.2 

66.9 

86.7 

101.0 

92.4 

97.7 

90.8 

65.2 

78.0 

96.3 

63.1 

81.0 

96.8 

60.4 

88.0 

98.9 

64.8 

76.8 

98.0 

64.8 

76.5 

111.4 

67.8 

100.9 

104.2 

65.4 

81.6 

106.0 

65.3 

85.3 

100.0 

76.8 

95.1 

100.0 

68.7 

86.2 

98.5 

68.1 

78.2 

101.0 

71.8 

86.9 

MAT. 

INST. 

TOTAL 

125.7 

85.2 

94.6 

97.3 

53.0 

59.7 

95.1 

65.2 

78.3 

91.7 

58.4 

77.5 

87.7 

59.2 

73.3 

83.6 

52.6 

64.4 

99.2 

88.1 

95.0 

94.5 

51.6 

73.0 

96.6 

58.8 

79.1 

98.1 

53.9 

87.4 

GEORGIA 


ATLANTA  AUGUSTA 


MAT.  INST.  TOTAL  MAT.  INST.  TOTAL]  MAT.  INST.  TOTAL |  MAT, 

95.1 1 110.4  74.2  82.5  114.3  92.8  97.8 


98.0  58.3 


98.5  62.1 


INST.  TOTAL  I  MAT.  INST.  TOTAL 


97.8  1110.2  91.5 


.5  61.8 


CONCRETE  FORMWORK 

CONCRETE  REINFORCEMENT 

CAST  IN  PLACE  CONCRETE 

97.3  64.9  69.8 

95.1  74.3  83.4 

101.7  70.2  88.2 

96.9 

95.1 

95.5 

50.8  57.8 

76.4  84.6 

48.9  75.6 

98.0  70.3  74.5  94 

98.5  77.5  86.7  104 

101.1  71.2  88.3  95. 

110.4  74.3 


96.9  50.4 
95.1  76.4 
95.5  49.5 


4  MASONRY 

METALS 

WOOD  &  PLASTICS 
THERMAL  &  MOISTURE  PROTECTION 
8  DOORS  &  WINDOWS 


LATH,  PLASTER  &  GYPSUM  BOARD 
5  ACOUSTICAL  TREATMENT  &  WOOD  FLOORING 

5  FLOORING  &  CARPET 

PAINTING  &  WALL  COVERINGS 


9  FINISHES 


10-14  TOTAL  DIV.  10-14 

15  MECHANICAL 

16  ELECTRICAL 


1-16  WEIGHTED  AVERAGE 


92.4  70.2 


82.8  66.9 
102.2  92.4 

94.5  65.2 

96.6  64.3 
98.1  60.4 


111.6  91.9 


95.9  65.9 

97.4  76.7 

95.5  53.3 


83.4  38.9 
96.8  89.0 
93.7  51.6 

96.4  55.7 


95.9  53.7 


101.6  64.8  77.7  101.6  50.7 

102.4  64.8  78.1  102.4  50.7 

113.0  67.8  102.1  113.0  40.4 

104.2  65.4  81.6  100.9  50.4 


104.2  65.4 


107.7  65.3 


100.0  76.8 
100.0  68.7 
97.5  68.1 


99.5  71.8 


SAVANNAH 


86.1 1 105.8  48.1 


95.1  100.0  69.5 

86.2  100.0  56.8 

77.9  93.3  68.1 

86.1  97.1  60.8 


GEORGIA 


VALDOSTA 


94.0  72.1 


92.1 

93.7 

99.7 

94.2 
94.2 


68.6  112.5  72.0 
69.0  108.7  72.0 

95.6  87.8  75.0 

71.5  99.0  72.1 

76.4  95.1  71.5 


93.5  100.0  75.4 
80.9  100.1  71.7 

76.5  93.4  82.3 

m  i  96.5  75.0 


90.5  62.2 


92.2  49.1 
92.4  69.4 
95.9  64.6 

93.6  59.5 

90.6  59.3 


86.2  111.3  64.1 
84.9  108.7  64.1 
84.8  86.7  51.5 

83.4  99.0  47.9 

83.1  94.4  58.6 


94.8  100.0  71.0 
87.5  100.1  54.0 
86.0  96.9  61.3 

ie.!  95.5  62.5 


89.4 

57.0 

73.0 

89,7 

65.1 

77.3 

83.4 

39.3 

56.0 

98.6 

46.7 

66.4 

96.7 

89.3 

93.9 

91.7 

90.1 

91.1 

93.7 

51.3 

72.5 

97.4 

69.9 

83.6 

96.1 

55,7 

77.5 

•95.1 

62.9 

80.2 

95.9 

53.8 

85.7 

94.2 

64.8 

87.1 

101.6 

50.4 

68.4 

108.3 

69.5 

83.2 

102.4 

50.4 

68.7 

95.9 

69.5 

78.8 

113.0 

41.0 

95.7 

87.8 

47.5 

78.2 

100.9 

48.3 

70.3 

102.4 

59.0 

77.2 

HAWAII 


HONOLULU 


105.7  47.8  1 


93.8  100.0  69.4  S 

79.7  100.0  46.2  7 

73.2  93.3  49.4  6 

79.5  97.1  55.7  7 


IDAHO 


LEWISTON 


2  SITE  WORK 


CONCRETE  FORMWORK 
CONCRETE  REINFORCEMENT 
CAST  IN  PLACE  CONCRETE 


3  CONCRETE 


4  MASONRY 

5  METALS 

6  WOOD  &  PLASTICS 

7  THERMAL  &  MOISTURE  PROTECTION 

8  DOORS  &  WINDOWS 


LATH,  PLASTER  &  GYPSUM  BOARD 
ACOUSTICAL  TREATMENT  &  WOOD  FLOORING 
FLOORING  &  CARPET 
PAINTING  &  WALL  COVERINGS 


FINISHES 


4  TOTAL  DIV.  10-14 

5  MECHANICAL 

6  ELECTRICAL 


1-16  WEIGHTED  AVERAGE 


MAT. 

INST. 

TOTAL 

110.6 

76.1 

84.0 

97.0 

60.5 

66.0 

100.7 

69.5 

83.2 

91.5 

56.6 

76.6 

88.3 

62.5 

75.3 

86.9 

57.6 

68.7 

97.1 

87.6 

93.5 

93.8 

60.9 

77.3 

96.4 

59.2 

79.3 

95.9 

56,7 

86.4 

91.5  62.0 


100.0  73.6 
100.0  52.1 
91.4  63.3 


POCATELLO 


INST.  TOTAL  MAT.  INST.  TOTAL  MAT. 


80.8  51.9 
100.8  50.3 
93.0  57.4 


92.8  55.5 


31.8 

81.0 

10( 

12.9 

82.2 

10 

95.1 

88.5 

9] 

97.9 

84.0 

91 

85.5  1 115.0  112.0  112.7  86.4  99.3 


56.3  102.1  158.7  150.1  97.4  89.3 

72.5  109.9  125.0  118.4  96.0  78.4 

77.8  170.2  127.7  152.0  98,6  93.8 


74.0  1 153.0  139.4  146.1 1 103.2  88.7 


133.2 

113,7 

133.1 
120.6 

119.2 


95.7  167.7  142.3  89.0  87.9 

132.8  167.7  155.4  96,2  87.9 

127.8  128.3  127.9  97,5  74.8 

123.8  148.0  137.9  109.4  67.9 


93.2  84.6 


100.0  86.1 
99.8  85.6 
85.2  78.7 


.7  100.0 
.3  100.1 
.2  109.7 


76.6  115.9  12 


MAT. 

INST. 

TOTAL 

MAT. 

INST. 

TOTAL 

90.4 

92.7 

92.2 

89.1 

99.3 

96.9 

106.3 

87.1 

90.0 

97.4 

89.3 

90.5 

108.6 

96.1 

101.6 

96.3 

78.5 

86.3 

107.8 

93.9 

101.8 

99.6 

93.8 

97.1 

115.5 

91.0 

103.1 

103.7 

88.6 

96.1 

128.8 

96.6 

108.8 

136.3 

82.7 

103.0 

96.2 

90.7 

94.1 

^112.5 

82.2 

101.1 

98.7 

83.6 

91.2 

95.1 

88.5 

91.8 

167.6 

89.8 

131.7 

98.0 

83.8 

91.5 

116,3 

85.0 

108.7 

94.9 

78.5 

91.0 

88.3  135.3 
90.8  144.9 

92.1  135.1 

85.2  134.4 


89.0 

87.9 

88.3 

96.2 

87.9 

90.8 

97.5 

74.8 

92.1 

109.4 

78.2 

91.3 

93.2 

85.8 

89.4 

100.0 

86.1 

97.0 

99.8 

85.6 

93.5 

533 


ECO  NUMBER  6 


REPAIR  BUILDING  SIDE  DHW  AND  HVAC  HOT  WATER  LEAKS 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-6 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-6  REPAIR  DHW  AND  HHW  LEAKS 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  02-14-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  1448. 

B.  SIOH  $  87. 

C.  DESIGN  COST  $  87. 

D.  TOTAL  COST  (lA+lB+lC)  $  1622. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 


FUEL 

$/MBTU(l) 

MBTU/YR(2) 

SAVINGS ( 3 )  FACTOR ( 4 ) 

SAVINGS ( 5 ) 

A. 

ELECT 

$  13.74 

0. 

$ 

0. 

15.08 

$ 

0. 

B. 

DIST 

$  4.40 

0. 

$ 

0. 

18.57 

$ 

0. 

C. 

RES  ID 

$  .00 

0. 

$ 

0. 

21.02 

$ 

0. 

D. 

NAT  G 

$  .00 

0. 

$ 

0. 

18.58 

$ 

0. 

E. 

COAL 

$  .00 

0. 

$ 

0. 

16.83 

$ 

0. 

F. 

PPG 

$  .00 

0. 

$ 

0  . 

17.38 

$ 

0. 

L. 

OTHER 

$  1.34 

1111. 

$ 

1489. 

14.88 

$ 

22152. 

M. 

DEMAND 

1  SAVINGS 

$ 

0. 

14.88 

$ 

0. 

N. 

TOTAL 

1111. 

$ 

1489. 

$ 

22152. 

NON 

ENERGY 

SAVINGS (+)  / 

COST ( - ) 

A. 

ANNUAL 

RECURRING 

(+/- 

•) 

$ 

530. 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

14.88 

(2)  DISCOUNTED 

SAVING/COST  (3A 

X 

3A1) 

$ 

7886. 

B. 

NON  RECURRING  SAVINGS (+)  /  COSTS (- 

) 

SAVINGS ( + ) 

YR  DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC  FACTR 

SAVINGS(+) / 

(1) 

(2)  (3) 

COST( 

-)(4) 

d.  TOTAL  $  0.  0. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST( -)( 3A2+3Bd4 ) $  7886. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  2019. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  .80  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  30039. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  18.52 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


0. 

0. 

$  1622. 


A. 3.^-2 


Location: 

AEP  Number 
Project: 

ECO  Number: 


Fort  Stewart,  GA 
694-1331-002 

Repair  DHW  and  HHW  Leaks 
6 


Reynolds,  Smith  and  Hills,  Inc. 
Designer  W.  T.  Todd 
Date:  02/08/96 


Assumptions:  1.  HHW  temperature 

2.  Make-up  water  temperature 

3.  Condensate  temperature 

4.  Boiler  efficiency 

5.  Average  heating  fuel  cost 

6.  Water  cost 


180  “F 
70  T 
200  T 
68% 

$134  /MBtu 
$0.5562  /kGatlons 


Bldg. 

Leak 

Location 

Cup/Min 

Drop/Sec 

GPM 

Temp.,*F 

MBtu/Yr 

218 

DHW 

from  circ.  pump 

1.0 

0.0625 

124 

14,8 

512 

COND 

from  T  at  cond.  tank 

10.0 

0.0250 

200 

14.2 

515 

DHW 

from  circ.  pump 

1.0 

0.0025 

123 

0.6 

516 

DHW 

from  relief  valve 

6.0 

0.3750 

125 

90.4 

518 

DHW 

from  relief  valve 

3.5 

0.2188 

183 

108.4 

624 

COND 

from  near  cond.  tank 

12.0 

0.0300 

200 

17.1 

629 

HHW 

from  relief  valve 

6.0 

0.3750 

211 

231.8 

630 

HHW 

from  relief  valve 

0.2 

0.0005 

180 

0.2 

630 

HHW 

from  air  separator 

0,4 

0.0010 

180 

0.5 

631 

HHW 

supply  side  of  ht  ex 

1.0 

0.0025 

180 

1.2 

633 

HHW 

from  relief  valve 

1.0 

0.0025 

180 

1.2 

636 

DHW 

from  HWG  drain  pipe 

15.0 

0.0375 

138 

11.2 

638 

HHW 

from  circ.  pump 

0.3 

0.0008 

180 

0.4 

642 

DHW 

from  pipe  above  tank 

5.0 

0.0125 

154 

4.6 

644 

HHW 

from  relief  valve 

1.1 

0.0703 

180 

33.9 

648 

HHW 

from  relief  valve 

1.0 

0.0025 

180 

1.2 

706 

HHW 

from  circ.  pump 

3.0 

0.0075 

180 

3.6 

708 

HHW 

from  relief  valve 

5.0 

0.0125 

180 

6.0 

708 

DHW 

from  relief  valve 

1.0 

0.0625 

131 

16.7 

722 

HHW 

from  circ.  pump 

2.0 

0.0050 

200 

2.8 

726 

COND 

at  cond.  tank 

1.0 

0.0025 

200 

1.4 

726 

DHW 

from  circ.  pump 

5.0 

0.0125 

158 

4.8 

814 

HHW 

from  circ.  pump 

3.0 

0.0075 

180 

3.6 

816 

HHW 

from  drain  valve 

0.1 

0.0003 

180 

0.1 

1208 

HHW 

from  drain  valve 

0,2 

0.0005 

180 

0.2 

1245 

HHW 

from  circ.  pump 

1.0 

0.0025 

180 

1.2 

1280 

HHW 

from  relief  valve 

7.0 

0.4375 

150 

153.4 

1509 

HHW 

from  relief  valve 

2.1 

0.1328 

180 

64.0 

1840 

HHW 

from  circ.  pump 

1.0 

0.0025 

180 

1.2 

29 

Current  HTW  Losses 

27.8 

68.2 

1.9049 

GPM 

791.0  MBtu/Yr 

xl.OO 

xO.50 

Proposed  HTW  Savings 

27.8 

34.1 

1.8196 

GPM 

755.6  MBtu/Yr 

Proposed  HTW  Losses  0.0853  GPM  35.4  MBtu/Yr 

Energy  Use  Calculations: 


Energy  Use  =  flow  rate  x  specific  heat  x  temperature  difference 


Current  Fuel  Use  = 
Current  Fuel  Cost  = 

791.0  MBtu/yr  / 
1163.2  MBtu/yr  x 

0.68 

$1.34 

/MBtu  = 

1163.2  MBtu/Yr 
$1,559  /Year 

New  Fuel  Use  - 
New  Fuel  Cost  = 

35.4  MBtu/yr  / 
52.1  MBtu/yr  x 

0.68 

$1.34 

/MBtu  = 

52.1  MBtuTfr 
$70  /Year 

Water  Cost: 

Current  water  cost  = 
New  water  cost  = 

1001224  Gal/Yr  x 
44818  Gal/Yr  x 

$0.5562 

$0.5562 

/kGal  = 
/kGal  = 

$557  /Year 
$25  /Year 
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CONSTRUCTION  COST  ESTIMATE 


Project:  Repair  DHW  and  HHW  Leaks  in  Mechanical  Rooms 

Location;  Fort  Stewart,  GA 

Basis:  Schematic  Design 

ECO  No.:  6 


RS&H  No.: 
Date: 
Estimator: 
Fiiename; 


694-1331-002 

02/14/96 

W.T.Todd 

EST-S.WQ1 


LEGEND: 

(1)  Estimate  10  minutes  per  building  for  26  buildings. 

(2)  Estimate  20  minutes  per  fitting  for  1 8  fittings. 
MMp###  1996  Means  Mechanical  Cost  Data,  page  ###. 


A. 3.^-4- 


151  I  Pipe  &  FiHings 


950  I  Valves 


DAILY  LABOR- 

CREW  OUTPUT  HOURS  UNIT 


D 


1996  BARE  COSTS 


5210 

5600 

3*  size 

Relief,  pressure  &  temperature,  self-closing,  ASME 

!■ 

13 

1231 

y 

505 

33.50 

538.50 

5640 

3/4*  size 

IIIKI 

1^ 

286 

51.50 

8.60 

Impertanl:  See  the  Reference  Section 


for  crilicai  supporting  data  ■  Reference  Nos.,  Crews,  &  CHy  Cost 


L 


Installing  Contractor's  Overhead  8t  Profit 

Below  are  the  average  installing  contractor’s  percentage  mark-ups 
applied  to  base  labor  rates  to  arrive  at  typical  billing  rates. 

Column  A:  Labor  rates  are  based  on  union  wages  averaged  for  30 
major  U.S.  cities.  Base  rates  including  fringe  benefits  are  listed  hourly 
and  daily.  These  figures  are  the  sum  of  the  wage  rate  and  employer-paid 
fringe  benefits  such  as  vacation  pay,  employer-paid  health  and  welfare 
costs,  pension  costs,  plus  appropriate  training  and  industry  advancement 
funds  costs- 

Colunm  B:  Workers’  Compensation  rates  are  the  national  average  of 
state  rates  established  for  each  trade. 

Column  C;  Column  C  lists  average  fixed  overhead  figures  for  all  trades. 
Included  are  Federal  and  State  Unemployment  costs  set  at  7.3%; 

Social  Security  Taxes  (FICA)  set  at  7.65%;  Builder’s  Risk  Insurance  costs 
set  at  0.34%;  and  Public  Liability  costs  set  at  1.55%.  All  the  percentages 
except  those  for  Social  Security  Taxes  vary  from  state  to  state  as  well  as 
from  company  to  company. 


Columns  D  and  E:  Percentages  in  Columns  D  and  E  are  based  on  the 
presumption  that  the  installing  contractor  has  annual  billing  of 
1500.000  and  up.  Overhead  percentages  may  increase  with  smaller 
annual  billing.  The  overhead  percentages  for  any  given  contractor  may 
vary  greatly  and  depend  on  a  number  of  factors,  such  as  the 
contractor’s  annual  volume,  engineering  and  logistical  support  costs, 
and  staff  requirements.  The  figures  for  overhead  and  profit  will  also  vary 
depending  on  the  type  of  job,  the  job  location,  and  the  prevailing 
economic  conditions.  All  factors  should  be  examined  very  carefully  for 
each  job. 

Column  F:  Colunm  F  lists  the  total  of  Columns  B,  C,  D,  and  E. 

Column  G;  Column  G  is  Column  A  (hourly  base  labor  rate)  multiplied 
by  the  percentage  in  Column  F  (O&P  percentage). 

Column  H:  Column  H  is  the  total  of  Column  A  (hourly  base  labor  rate) 
plus  Column  G  (Total  O&P). 

Column  I:  Column  1  is  Column  H  multiplied  by  eight  hours. 


A 

B 

C 

D 

E 

F 

G 

H 

1 

Base  Rate 

Work- 

Average 

Total 

Rate 

with 

Incl.  Fringes 

ers’ 

Fixed 

Over- 

Over- 

Overhead  &  Profit 

O&P 

Comp. 

Abbr. 

Trade 

Hourly 

Daily 

Ins. 

head 

head 

Profit 

% 

Amount 

Hourty 

Daily 

Skwk 

Skilled  Workers  Average  (35  trades) 

$25.95 

$207.60 

Wkiwm 

16.8% 

13.0% 

10% 

60.0% 

$15.55 

$41.50 

IKIcliilil 

Helpers  Average  (5  trades) 

19,25 

154.00 

bh 

11.0 

59.2 

11.40 

30.65 

245,20 

Foreman  Average,  Inside  ($.50  over  trade) 

26.45 

211.60 

20.2 

13.0 

60.0 

15.85 

42.30 

338.40 

Foreman  Average,  Outside  ($2.00  over  trade) 

27.95 

223.60 

20.2 

13.0 

60.0 

16.75 

44.70 

357.60 

Ciab 

Common  Building  Laborers 

19.80 

158.40 

21.9 

11.0 

59.7 

11.80 

31.60 

252.80 

Asbe 

Asbestos  Workers 

Kll 

228.40 

19.7 

■ 

■ 

ITiCT 

■ 

■ 

62.5 

17.85 

46.40 

371.20 

Boil 

Boilermakers 

240.40 

17.7 

■ 

■ 

BqbI 

■ 

■ 

60.5 

18.20 

48.25 

Brie 

Bricklayers 

25.90 

207.20 

19.4 

■ 

11.0 

■ 

■ 

57.2 

14.80 

40.70 

B  .'f 

Brhe 

Bricklayer  Helpers 

20.00 

160.00 

19.4 

1 

■ 

11.0 

■ 

■ 

57.2 

11.45 

31.45 

251.60 

Carp 

Carpenters 

25.20 

201.60 

21.9 

■ 

■ 

11.0 

■ 

■ 

59.7 

15.05 

40.25 

322.00 

Cefi 

Cement  Finishers 

24.35 

194.80 

12.8 

■ 

■ 

11.0 

■ 

■ 

50.6 

12.30 

36.65 

293.20 

Elec 

Electricians 

29.30 

234.40 

8.0 

■ 

■ 

50.8 

14.90 

44.20 

353.60 

Elev 

Elevator  Constructors 

30.05 

240.40 

9.6 

■ 

■ 

mmm 

■ 

■ 

52.4 

15.75 

45.80 

366.40 

Eqhv 

Equipment  Operators.  Crane  or  Shovel 

26.75 

214.00 

12.9 

■ 

■ 

14.0 

■ 

■ 

53.7 

14.35 

41.10 

328.80 

Eqmd 

Equipment  Operators,  Medium  Equipment 

25.70 

205.60 

12.9 

■ 

■ 

14,0 

■ 

■ 

53.7 

13.80 

39.50 

316.00 

Eqlt 

Equipment  Operators,  Light  Equipment 

24.70 

197.60 

12.9 

53.7 

13.25 

37.95 

303.60 

Eqol 

Equipment  Operators,  Oilers 

21.90 

175.20 

12.9 

53.7 

11.75 

33.65 

269.20 

Eqmm 

Equipment  Operators,  Master  Mechanics 

27.55 

12.9 

53.7 

14.80 

42.35 

338.80 

GIaz 

Glaziers 

24.90 

199.20 

16.0 

1 

11.0 

53.8 

13.40 

38.30 

306.40 

Lath 

Lathers 

24.95 

199.60 

13.5 

11.0 

51.3 

12.80 

37.75 

302.00 

Marb 

Marble  Setters 

205.20 

19.4 

11.0 

__ 

57.2 

14.65 

40.30 

322.40 

Mill 

Millwngnts 

26.55 

212.40 

13.2 

11.0 

51.0 

13.55 

40.10 

320.80 

Mstz 

Mosaic  &  Terrazzo  Workers 

25.25 

202.00 

11.0 

■IIH 

48.8 

12.30 

37.55 

300.40 

Pord 

Painters,  Ordinary 

22.95 

183.60 

16.8 

■llll 

54.6 

12.55 

35.50 

284,00 

Psst 

Painters.  Structural  Steel 

23.95 

191.60 

62.5 

11.0 

HH 

24.00 

47.95 

383.60 

Pape 

Paper  Hangers 

23.30 

186.40 

16.8 

54.6 

12.70 

36.00 

Pile 

Pile  Drivers 

25.35 

33.6 

76.4 

19.35 

44.70 

Plas 

Plasterers 

24.20 

193.60 

17.4 

! 

55.2 

13.35 

37.55 

Piah 

Plasterer  Helpers 

WllM 

161.20 

17.4 

i 

11.0 

55.2 

11.10 

31.25 

Plum 

Plumbers 

16.0 

■■ 

53.0 

15.95 

46.00 

Rodm 

Rodmen  (Reinforcing) 

27.75 

36.3 

14.0 

77,1 

21.40 

49.15 

393.20 

Rofc 

Roofers.  Composition 

22.55 

180.40 

37.4 

11.0 

75.2 

16.95 

39.50 

316.00 

Rots 

Roofers.  Tile  &  Slate 

22.60 

37.4 

75.2 

17.00 

39.60 

316.80 

Rohe 

Roofers,  Helpers  (Composition) 

15.95 

127.60 

37.4 

75.2 

12.00 

27.95 

223.60 

Shee 

Sheet  Metal  Workers 

28.95 

231.60 

13.8 

56.6 

16.40 

45.35 

362.80 

Spri 

Sprinkler  Installers 

31.30 

250.40 

10.4 

16.0 

53.2 

16.65 

47.95 

383.60 

StDl 

Steamfitters  or  Pioefitters 

30.30 

242.40 

10.2 

16.0 

53.0 

16.05 

46.35 

370.80 

Ston 

Stone  Masons 

25.90 

207.20 

19.4 

11.0 

57.2 

14,80 

40.70 

325.60 

Sswk 

Structural  Steel  Workers 

27.85 

222.80 

46.4 

14.0 

87.2 

24.30 

52.15 

417.20 

Tiif 

Tile  Layers 

25.05 

200.40 

Il.O 

11.0 

48.8 

12.20 

37.25 

298.00 

Tilh 

Tile  Layers  Helpers 

20.30 

162.40 

II.O 

11.0 

48.8 

9.90 

30.20 

241.60 

Trit 

Truck  Drivers.  Lignt 

.20.35 

162.80 

17.0 

11.0 

54.8 

11.15 

31.50 

252.00 

Trhv 

Truck  Drivers.  Heavy 

20.70 

165.60 

17.0 

11.0 

54.8 

11.35 

32.05 

256.40 

Sswi 

Welders,  Structural  Steel 

27.85 

222.80 

46.4 

14.0 

87.2 

24.30 

52.15 

417.20 

Wrek 

*Wrecking 

19.80 

158.40 

44.8 

1 

11.0 

H 

82.6 

16.35 

36.15 

289.20 

*Not  included  in  Averages. 
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City  Cost  Indexes 


SrTE  WORK 


CONCRETE  FORMWORK 
CONCRETE  REINFORCEMENT 
CAST  IN  PLftCE  CONCRETE 


CONCRETE 


MASONRY 

METALS 

WOOD  &  PLASTICS 

THERMAL  A  MOISTURE  PROTECTION 

DOORS  &  WINDOWS 


LATH.  PLASTER  &  GYPSUM  BOARD 
ACOUSTICAL  TREATMENT  &  WOOD  FLOORING 
FLOORING  &  CARPET 
PAINTING  &  WALL  COVERINGS 


FINISHES 


TOTAL  DIV.  10*  14 

MECHANICAL 

ELECTRICAL 


WEIGHTED  AVERAGE 


MIAMI  I  ORLANDO 


MAT.  INST.  TOTAL  MAT.  INST.  Tl 


110.3  72.8  81.5  125.3  85.9 


94.2  71.0  74.5  97.3  71.6 

95.1  72.5  82.4  95.1  79.0  ] 

91.5  75.4  84.6  88.7  78.0  I 


87.4  74.3  80.8  86.3  76.7  I 


FLORIDA 


SITE  WORK 


CONCRETE  FORMWORK 
CONCRETE  REINFORCEMENT 
CAST  IN  PLACE  CONCRETE 


CONCRETE 


MASONRY 

METALS 

WOOD  &  PLASTICS 

THERMAL  &  MOISTURE  PROTECTION 

DOORS  &  WINDOWS 


LATH.  PLASTER  &  GYPSUM  BOARD 
ACOUSTICAL  TREATMENT  &  WOOD  FLOORING 
FLOORING  &  CARPET 
PAINTING  &  WALL  COVERINGS 


FINISHES 


TOTAL  DIV.  10-14 

MECHANICAL 

ELECTRICAL 


WEIGHTED  AVERAGE 


76.9  70.2 

98.8  93.5 

88.6  72.7 

99.6  74.6 

95.9  69.5 


101.0  72.5 
102.4  72.5 

121.8  75.3 

100.9  70.1 


108.6  71.4 


100.0  81.8 
100.0  72.9 
98.0  84.9 


PANAMA  CITY 

PENSACOU 

ST.  PETERSBURG 

.  MAT.  INST.  TOTAL 

MAT.  INST.  TOTAL 

MAT.  INST.  TOTAL 

141.6  83.4-  96.9 

138.9  85.9  98.1 

126.2  85.6  95.0 

95.8  37.8 
99.3  64.5 
95.2  43.0 


72.8  77.4  75.6  76.2 

96.8  107.9  95.0  103.0 


80.6  94.5  71.1 

88.0  96.6  75.6 

89.5  98.1  68.2 


82.5  101.6  70.8 
83,0  102.4  70.8 
110.7  113.0  74.9 
83.0  104.2  77.6 


89.7  1 107.7  72.7 


96.1  100.0  83.9 
88.0  100.0  70.8 
89.3  98.0  63.0 


87.4  (  99.2  75.1 


95.0 

46.6 

70.5 

84.9 

37.4 

55.4 

97.2 

75.1 

88.9 

92.9 

38.3 

65,6 

96.9 

38.3 

69.9 

95.7 

35.2 

81.2 

99.7 

36.9 

59.0 

96.6 

36.9 

58.0 

112.3 

24.6 

91.3 

104.2 

34.5 

63.7 

46.6  84.5  69.7 

79.7  101.5  64.9 

72.9  95.2  69.0 


82.6  67.6 
97.1  89.6 


94.1  64.8 
98.5  74.3 
101.4  70.2 


73.3  119.2  66.9 

94.3  101.0  92.4 


80.1  71.1  75.6 

96.6  66.9  82.9 

95.7  66.5  88.7 


94.5  70.9  79.2 

96.6  70.9  79.9 


90.8  65.2 
96.3  63.1 

96.8  60.4 


98.9  64.8 
98.0  64.8 


TALLAHASSEE 


97.3  53.0 
95.1  65.2 
91.7  58.4 


87.7  59.2 


83.6  52.6 
99.2  88.1 

94.5  51.6 

96.6  58.8 
98.1  53.9 


76.8  101.6  50.7 
76.5  102.4  50.7 


104.2  78.5 


SITE  WORK 


CONCRETE  FORMWORK 
CONCRETE  REINFORCEMENT 
CAST  IN  PUCE  CONCRETE 


CONCRETE 


MASONRY 

MCTALS 

WOOD!  PLASTICS 

THERMAL  &  MOISTURE  PROTECTION 

DOORS  &  WINDOWS 


UTH,  PUSTER  &  GYPSUM  BOARD 
ACOUSTICAL  TREATMENT  &  WOOD  FLOORING 
FLOORING  &  CARPET 
PAINTING  &  WALL  COVERINGS 


FINISHES 


TOTAL  DIV.  10-14 

MECHANICAL 

ELECTRICAL 


WEIGHTED  AVERAGE 


FLORIDA 


TAMPA 


mat.  INST.  TOTAL!  MAT. 


126.9  85.6  95.1 


89.9(107.2  34.4 


96.6  100.0  65.4 
87.1  100.0  34.6 

74.6  96.3  47.1 


87.6 1  99.2  48.1 


ATLANTA 


100.0 

73.3 

94.3 

100.0 

68.8 

86.2 

101.8 

63.4 

76.2 

98.8 

iILL 

85.7 

97.4  111.4  67.8  100.9  113.0  49.7 
89.3  104.2  65.4  81.6  104.2  55.7 


107.7  51.9 


98.5  62.1 


100.0  76.8  95.1  100.0  74.0 

100.0  68.7  86.2  100.0  54.8 

98.5  68.1  78.2  98.0  58.3 


GEORGIA 


AUGUSTA 


COLUMBUS 


INST,  total!  mat.  INST,  TOTAL]  MAT.  INST.  TOTAL]  MAT.  INST.  TOTAL  I  MAT.  INST.  TOTAL 


97.3  64.9 
95.1  74.3 
101.7  70.2 


92.4  70.2 


82.8  66.9 
102.2  92.4 

94.5  65.2 

96.6  64.3 
98.1  60.4 


101.6  64.8 


69.8 

83.4 

88.2 


81.2 


72.9 

98.5 

79.8 

81.7 

89.0 


77.7  101.6  50.7 
78.1  102.4  50.7 
102.1  113.0  40.4 
81.6  100.9  50.4 


89.4  57.0 


83.4  38.9 

96.8  89.0 
93.7  51.6 

96.4  55.7 

95.9  53.7 


102.4  64.8  78.1  102.4 

113.0  67.8  102.1  113.0 
104.2  65.4  81.6  100.9 


107.7  65.3  86.1 


100.0  76.8  95.1 

100.0  68.7  86.2 

97.5  68.1  77.9 


99.5  71.8  86.1 


86.1  105.8  48.1 


95.1  100.0  69.5 

86.2  100.0  56.8 

77.9  93.3  68.1 


86.1]  97.1  60.8 


95.6 

71.5 


76.4 


93.5 


98.0 

70.3 

74.5 

98.5 

77.5 

86.7 

101.1 

71.2 

88.3 

94.0 

72.1 

82.9 

92.1 

63.6 

74.4 

93.7 

74.5 

86.4 

99.7 

72.2 

86.0 

94.2 

70.0 

83.0 

94.2 

67.9 

87.9 

112.5 

72.0 

86.2 

108.7 

72.0 

84,9 

87.8 

75.0 

84.8 

99.0 

72.1 

83.4 

100.0 

75.4 

94.8 

100.1 

71.7 

87.5 

93.4 

82.3 

86.0  1 

94.5  61.8 
104.0  69.1 

95.6  57.9 


90.5  62.2 


92.2  49.1 
92.4  69.4 
95.9  64.6 

93.6  59.5 

90.6  59.3 


111.3  64.1 
108.7  64.1 
86.7  51.5 
99.0  47.9 


110.4  74.3 


96.9  50.4 
95.1  76.4 
95.5  49.5 


89.4  57.0 


82.6(111.6  91.9 


89.7  65.1 


57.4  95.9  65.9 

84.6  97.4  76.7 

75.8  95.5  53.3 


100.0  71.0 
100.1  54.0 
96.9  61.3 


83.4 

39.3 

56.0 

98.6 

46.7 

66.4 

96.7 

89.3 

93.9 

91.7 

90.1 

91.1 

93.7 

51.3 

72.5 

97.4 

69.9 

83.6 

96.1 

55.7 

77.5 

•95.1 

62.9 

80.2 

95.9 

53.8 

85.7 

94.2 

64.8 

87.1 

101.6 

50.4 

68.4 

108.3 

69.5 

83.2 

102.4 

50.4 

68.7 

95.9 

69.5 

78.8 

113.0 

41.0 

95.7 

87.8 

47.5 

78.2 

100.9 

48.3 

70.3 

102.4 

59.0 

77.2 

105.7 

47.8 

76.2 

91.5 

62.0 

76.5 

100.0 

69.4 

93.5 

100.0 

73.6 

94.4 

100.0 

46.2 

76.2 

100.0 

52.1 

78.8 

93.3 

49.4 

64.0 

91.4 

63.3 

72.7 

SAVANNAH 

1  VALDOSTA 

HONOLULU 

BOISE 

MAT.  INST.  TOTAL 

MAT.  INST.  TOTAL 

MAT,  INST.  TOTAL 

MAT.  INST.  TOTAL 

97.1  55.7  7 


IDAHO 


LEWISTON 


95.4  65.4 


POCATELLO 


97.0  60.5 
100.7  69.5 
91.5  56.6 


88.3  62.5 


57.6 

87.6 
60.9 
59.2 


66.0  80.8  51.9 
83.2  100.8  50.3 
76.6 1  93.0  57.4 


75.3 


92.8  55.5 


51.9  56.3  102.1  158.7  150.1 

50.3  72.5  109.9  125.0  118.4 

57.4  77.8  170.2  127.7  152.0 


74.0  153.0  139.4  146.1  1 103.2  88.7 


101.6 

60.4 

74.9 

102.4 

60.4 

75.2 

113.0 

60.7 

100.4 

100.9 

59.9 

77.0 

96.3]  90.4 


97.4  89.3  90.5  106.3 

96.0  78.4  86.1  108.6 

98.6  93.8  96.6  107.8 


115.5 


131.8  81.0  100.2  128.8 

112.9  82.2  101.3  96.2 


97.4  89.3 
96.0  78.4 
98.6  93.8 


92.7  92.2]  89.1  99.3 


87.1  90.0  97.4  89.3 

96.1  101.6  96.3  78,5 

93.9  101.8  99.6  93.8 


91.0  103.1  103.7  88.6 


96.6  108.8  136.3  82.7 

90.7  94.1  112.5  82.2 


100.0  71.7 
100.0  55.8 
93.3  65.4 


97.2  64.6 


94.0  100.0  70.1 
80.5  100.0  48.7 
74.7  90.2  40.8 


81.4  96.8  55.0 


95,1  88.5 
97.9  84.0 


95.7  167.7  142.3 

132.8  167.7  155.4 

127.8  128.3  127.9 

123.8  148.0  137.9 


93.2  84.6 


93.7  100.0  129.2  106.2  100.0  86.1 

77.3  100.1  119.4  108.6  99.8  85.6 

57.2  109.7  128.8  122.5  85.2  78.7 

76.6  115.9  129.5  122.5  To  1  0  85.2' 

A.s.^-7 


91.8  98,7  83.6  91.2  95.1  88.5 

91.5  167.6  89.8  131.7  98.0  83.8 

116.3  85.0  108.7  94.9  78.5 


01.4  89.0  87.9 

04.8  96.2  87.9 

.9  126.2  97.5  74.8 

.3  109.3  109.4  78.2 


156.4  89.0  122.1]  93.2  85.8 


97.0  100.0  100.6  100.1  100.0  86,1 
93.5  100.6  94.1  97.7  99.8  85.6 

80.9  87.5  92.2  90.6  85.7  79.4 


93.4|  111.9  92,1  102.3  1 101.3  85.5 


ECO  NUMBER  7 

REPAIR  HTW  LEAKS  IN  VALVE  PITS 


A -3.7-1 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-7 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-7  REPAIR  HTW  LEAKS  IN  VALVE  PITS 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  02-14-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  2480. 

B.  SIOH  $  149. 

C.  DESIGN  COST  $  149. 

D.  TOTAL  COST  (lA+lB+lC)  $  2778. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 


0. 

0. 


2778, 


?E  OF  NISTIR 

85-3273-X 

USED  FOR  DISCOUNT  FACTORS 

OCT  1994 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(l) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT 

$ 

13.74 

2. 

$ 

33. 

15.08 

$ 

497 

B.  DIST 

$ 

4.40 

0. 

$ 

0. 

18.57 

$ 

0 

C.  RESID 

$ 

.00 

0. 

$ 

0. 

21.02 

$ 

0 

D.  NAT  G 

$ 

.00 

0. 

$ 

0. 

18.58 

$ 

0 

E.  COAL 

$ 

.00 

0. 

$ 

0. 

16.83 

$ 

0 

F.  PPG 

$ 

.00 

0. 

$ 

0. 

17.38 

$ 

0 

L.  OTHER 

$ 

1.34 

1873. 

$ 

2510. 

14.88 

$ 

37346 

M.  DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0 

N.  TOTAL 

1875. 

$ 

2543. 

$ 

37843 

NON  ENERGY  SAVINGS (+) 

/ 

COST(-) 

A.  ANNUAL 

RECURRING  (+/“ 

•) 

$ 

275 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

14.88 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1) 

$ 

4092 

B.  NON  RECURRING  SAVINGS (+)  /  COSTS(-) 


SAVINGS ( + ) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+)/ 

(1) 

(2) 

(3) 

COST(-) (4) 

$  0. 

0. 

d.  TOTAL 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS ( +)/COST( -)( 3A2+3Bd4 ) $ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


4092. 
2818. 
.99  YEARS 
41935. 
15.10 


A,3.7'Z 


\AJ>TU  tci-O'S 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-7X 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-7  REPAIR  HTW  LEAKS  IN  VALVE  PITS 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE;  02-15-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1.  INVESTMENT 


A.  CONSTRUCTION  COST 

$  2480. 

B.  SIOH 

$  149. 

C.  DESIGN  COST 

$  149. 

D.  TOTAL  COST  (lA+lB+lC) 

$  2778. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

0. 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

$ 

0. 

G.  TOTAL  INVESTMENT  (ID 

-IE  -  IF) 

$  2778. 

- 

2.  ENERGY  SAVINGS  (+)  / 

COST  (-) 

DATE  OF  NISTIR  85-3273-X 

USED  FOR  DISCOUNT  FACTORS 

OCT  1994 

UNIT  COST 

SAVINGS 

ANNUAL 

$ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU(l) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT  $  13.74 

2. 

$ 

33. 

15.08 

$ 

497. 

B.  DIST  $  4.40 

0. 

$ 

0. 

18.57 

$ 

0. 

C.  RESID  $  .00 

0. 

$ 

0. 

21.02 

$ 

0. 

D.  NAT  G  $  .00 

0. 

$ 

0. 

18.58 

$ 

0. 

E.  COAL  $  .00 

0. 

$ 

0. 

16.83 

$ 

0. 

F.  PPG  $  .00 

0. 

$ 

0. 

17.38 

$ 

0. 

L.  OTHER  $  1.34 

1619. 

$  2169. 

14.88 

$ 

32282. 

M.  DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0. 

N.  TOTAL 

1621. 

$  2202. 

$ 

32779. 

3.  NON  ENERGY  SAVINGS (+) 

/  COST(-) 

A.  ANNUAL  RECURRING  (+/“) 

$ 

275. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

14.88 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X  3A1) 

$ 

4092. 

B.  NON  RECURRING  SAVINGS (+)  /  COSTS (-) 

SAVINGS(+) 

YR 

DISCNT  DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+)/ 

(1) 

(2) 

(3) 

COST( 

-)(4) 

d.  TOTAL 

$  0. 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS( + ) /COST( -) ( 3A2+3Bd4 ) $  4092. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  2477. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  1.12  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  36871. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  13.27 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


A, 3.7-3 


V;itH  ^co's 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-7Y 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-7  REPAIR  HTW  LEAKS  IN  VALVE  PITS 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  02-15-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1. 

A. 

B. 

C. 


INVESTMENT 
CONSTRUCTION  COST 
SIOH 

DESIGN  COST 


$  2480. 

$  149. 

$  149. 

D.  TOTAL  COST  (lA+lB+lC)  $  2778. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0. 

0. 

$  2778. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 


DATE  OF  NISTIR 

85-3273-X 

USED  FOR  DISCOUNT 

FACTORS 

OCT  1994 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(l) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT 

$ 

13.74 

2. 

$ 

33. 

15.08 

$ 

497 

B.  DIST 

$ 

4.40 

0. 

$ 

0. 

18.57 

$ 

0 

C.  RESID 

$ 

.00 

0. 

$ 

0. 

21.02 

$ 

0 

D.  NAT  G 

$ 

.00 

0. 

$ 

0. 

18.58 

$ 

0 

E.  COAL 

$ 

.00 

0. 

$ 

0. 

16.83 

$ 

0 

F.  PPG 

$ 

.00 

0. 

$ 

0. 

17.38 

$ 

0 

L.  OTHER 

$ 

1.34 

1432. 

$ 

1919. 

14.88 

$ 

28553 

M.  DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0 

N.  TOTAL 

1434. 

$ 

1952. 

$ 

29050 

3.  NON  ENERGY  SAVINGS (+)  /  COST(-) 


B.  NON  RECURRING  SAVINGS (+)  /  COSTS ( 

SAVINGS(+) 

ITEM  COST(-) 

(1) 

d.  TOTAL  $  0. 


$  275. 

14.88 

$  4092. 


-) 


YR 

DISCNT 

DISCOUNTED 

OC 

FACTR 

SAVINGS (+)/ 

(2) 

(3) 

COST(-) (4) 

0. 


A.  ANNUAL  RECURRING  (+/“) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1) 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/COST(-) ( 3A2+3Bd4)$  4092. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  2227. 


5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 


1.25  YEARS 


6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  33142. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  11.93 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


SUBJECT _ 

ft£PAvR  t-^AICS  InJ  VAU/E.  PlTJ 

DESIGNER _ W  .  TC>l>t> _ 

CHECKER  _ _ _ 


AEPNO  ^  13  3  1  ^^2 

SHEET _  OF _ 

DATE _ 8  -  9  _ 

DATE _ 


Ec^o  -  7  Su/\amAJIY 


AcaZ/Jual  Savi/j6^s 


EL^cTRiCiry  -  2.^-  o.i  2.^ 


EeA^/o(,  pu&LS  ^ 


]Q>72 


^  %i‘+  /yk 


Watt.  ^ 


$2e^  -  ^/o 


Location: 

Fort  Stewart,  GA 

Reynolds,  Smith  and  Hills.  Inc. 

AEP  Number 

694-1331-002 

Designer  W.  T.  Todd 

Project: 

ECO  Number. 

Existing  Leaks  in  Valve  Pits 

7 

Date:  02/08/96 

Assumptions:  1 . 

HTW  temperature 

380  'F 

2. 

Make-up  water  temperature 

70  ’F 

3. 

Boiier  efficiency 

68% 

4. 

Pump  head  (from  record  drawings) 

300  Ft  H20 

5. 

Pump  efficiency  (from  record  drawings 

72% 

6. 

Motor  effidency 

90% 

7. 

Average  heating  fuel  cost 

$1.34  /MBtu 

8. 

Eiectridty  cost 

$0.0469  /kWh 

9. 

Water  cost 

$0.5562  /kGallo 

Energy  Use  Calculations: 

Energy  Use  =  flowrate  x  specific  heat  x  temperature  difference 
510360  Gal/Yr  x  8.345  Ib/gal  x  1  Btu/lb*F  x  310  'F  =  1320.3  MBtuA'r 

Heating  Fuel  Use  =  1320.3  MBtu/yr  /  0.68  =  1941.6  MBtuA^r 

Heating  Fuel  Cost  =  1941.6  MBtu/yr  x  $1.34  /MBtu  =  $2,602  /Year 

Pumping  Cost: 

Pump  BHP  =  (GPM  X  Feet  Head)  /  (3960  x  Pump  Efficiency) 

0.97  GPM  X  300  Ft  Head 

BHP  = - -  0.10  BHP 

3960  X  0.72 


Energy  Use  =  (BHP  /  Motor  Efficiency )  x  0.746  kW/HP  x  8760Hr/Yr 


Electric  Demand  = 

0.10 

BHP  /  0.90 

X  0.746  kW/HP  =  0.08  kW 

Eiectridty  Use  = 

0.08 

kW  X  8760 

Hr/Yr  =  742  kWh/Yr 

Eledricity  Use  = 

742 

kWh/Yrx  0.003413 

MBtu/kWh  =  2.5  MBtu/Yr 

Eledridty  Cost  = 

742 

kWh/Yr  X  $0.0469 

/kWh  =  $35  /Year 

Water  Cost: 

510360  Gal/Yr  x 

$0.5562 

/kGal  =  $284 

/Year 

Total  Utility  Cost: 

Heating  Fuel  Cost 

$2,602 

/Year 

Pumping  (Elec)  Cost 

$35 

/Year 

Water  Cost 

$284 

/Year 

Total  Utility  Cost 

$2,921 

/Year 

A.  3, 7-6 


Location: 

Fort  Stewart,  GA 

Reynoids,  Smith  and  Hiils,  Inc. 

AEP  Number 

694-1331-002 

Designer  W.  T.  Todd 

Project: 

Repair  Leaks  in  Vaive  Pits 

Date:  02/08/96 

ECO  Number 

7 

Assumptions: 

1.  HTW  temperature 

380  ‘F 

2.  Make-up  water  temperature 

70  "F 

3.  Boiler  efficiency 

68% 

4.  Pump  head  (from  record  drawings) 

300  Ft  H20 

5.  Pump  efficiency  (from  record  drawings 

72% 

6.  Motor  efficiency 

90% 

7.  Average  heating  fuel  cost 

$1.34  /MBtu 

8.  Electricity  cost 

$0.0469  /kWh 

9.  Water  cost 

$0.5562  /kGallons 

Energy  Use  Calculations: 


Energy  Use  ®  flowrate  x  specific  heat  x  temperature  difference 

18130  GalA'r  x  8.345  Ib/gal  x  1  Btu/ib*F  x  310  ‘F  =  46.9  MBtu/Yr 


Heating  Fuel  Use  = 

46.9MBtu/yr  / 

0.68  = 

69.0  MBtu/Yr 

Heating  Fuel  Cost  = 

69.0  MBtu/yr  x 

$1.34  /MBtu 

=  $92  /Year 

Pumping  Cost: 

Pump  BHP  =  (GPM  x  Feet  Head)  /  (3960  x  Pump  Efficiency) 

0.03  GPM  X  300  Ft  Head 

BHP  = - -  0.00  BHP 

3960  X  0.72 


Energy  Use  =  (BHP  /  Motor  Efficiency )  x  0.746  kW/HP  x  8760  HrA'r 


Electric  Demand  ^ 

0.00 

BHP  / 

0.90 

X  0.746  kW/HP 

=  0.00  kW 

Electricity  Use  = 

0.00 

kW  X 

8760 

Hr/Yr  = 

26  kWh/Yr 

Electricity  Use  = 

26 

kWh/Yrx 

0.003413 

MBtuficWh  = 

0.1  MBtuA'r 

Electricity  Cost  = 

26 

kWh/Yr  X 

$0.0469 

/kWh  = 

$1  /Year 

Water  Cost: 

18130  Gal/Yr  x 

$0.5562 

/kGal  = 

$10 

/Year 

Total  Utility  Cost: 

Heating  Fuel  Cost 

$92 

/Year 

Pumping  (Eiec)  Cost 

$1 

/Year 

Water  Cost 

$10 

/Year 

Total  Utility  Cost 

$103 

/Year 

A.  3. 7 -7 


B8U 


SUBJECT  _  AEP  NO  113>1  ooz 

R.P^a\r  Ltafcj  SHEET _ OF _ 

DESIGNER _  _ ' _ \  \'^  cl  J! _  _  DATE_  1  -  5'-^^ 

CHECKER  _  DATE _ 


\lci{\i(^  (^\)!t  /  fs}cci\r 

/Sec 

Ltc\k 

VP  -1  -l\  /7o^A 
V^-1  -14  / J1i> 
\f-lhi~-S  /  \  ^2.0 
VP-2-S-1  /jtAAt 

1/3 

3  +  2 

2 

—  '  - 

\Ja 

Ut 

VP-25 ~  3  /  n? 

2 

V  P-2S-  B  /  5IZ 

2+2 

—  ^ 

VP'3-  1  / \SU-o 

7 

’4"/  o.H-3e 

V^tv/^ 

VP-S-S"  /l(70 

K+2 

^  ..  _ 

VP-^-  11  / 

- 

V^'' /OAO^ 

1 

< 

Vf'-B-  IG/  x.T.S 
VP-3'  1  8  /ziS 

7 

'4"/o,io^^ 

^4'  / <^>^2  7-4 

-f 

‘T 

Vp-3  -  27/  Z13 

— 

4 

27.  ‘f  % 

0,^  0  2  (Sfm 

T^\v^o^  L^ciks  ' 

Z7.^  X  2.^xfo'^  ^  ^  am  c  3C270  ^ 

Pi'o^oiset^  l4-TiA>  joshes  '  Aiiai^e.  Co 6f  /Uv\»AC?>r  |^^f<5  ' 

V  C).£r=  /Bi3o 

_ _ '  vr 

^evjipr  Le-^iks  '  Can  toc^  re-^<H\ / 1?  J. ) 

(9.^0Z 

K~n^  ' 

H-lH-oqo  Z^  27o  -  Si 0,3^0  ^^%/i 


i\.3,.7-B 


CONSTRUCTION  COST  ESTIMATE 


Project:  Repair  HTW  Leaks  in  Valve  Pits 

Location:  Fort  Stewait,  GA 

Basis:  Schematic  Design 

ECO  No.:  7 


RS&H  No.: 
Date: 
Estimator: 
Filename: 


694-1331-002 

02/14/96 

W.T.Todd 

EST-7.WQ1 


LEGEND: 

(1 )  Estimate  1 0  minutes  per  valve  pit  for  1 3  valve  pits. 

(2)  Estimate  1 5  minutes  per  valve  for  7  valves  (also  see  note  4). 

(3)  Estimate  1 5  minutes  per  flange  for  5  flanges. 

(4)  Assumes  25  %  of  the  9  leaking  valves  will  be  replaced. 

MMp#M  1 996  Means  Mechanical  Cost  Data,  page  ###. 


A, 3.7-^ 


(MILY  LABOR. 

CREW  OUTPUT  HOURS  UNIT 


M  1050 
1060 
1070 
1080 
1090 

m 

1110 

1200 

12201 

1230 


1996  BARE  COSTS 


LABOR  EQUIP. 


5*  size 
6*  size 


8*  size 
Id*  size 


12*  size 

Lug  type,  lever  actuator 


2*.size 

2-1/rsize 


3* 

4' 


For  gear  actuator,  add 


Diverter,  150  ib.  flanged,  bronze  or  iron  plugs 
2*  pipe  size 


3*  pipe  size 
Gate,  125  Ib.,  N.R.S,, 


Flanged 

rsize 


2- 

3' 


4*  size 
5*  size 


6*  size 
8*  size 


10”  size 
12”  size 


ze 

e 


For  250  Ib.,  flanged,  add 
OS&Y,  flanged 


2*  size 
M/2' size 


3' size 
3-1/2”  size 


4”  size 
5”  size 


6' size 
8”  size 


10”  size 
12”  size 


ze 

ize 


18*  size 
20”  size 


24”  size 

For  250  Ib  flanged,  add^ 


Globe,  OS&Y, 

Class  125,  flanged 


2”  size 
M/2”  size 


8  2 
5  3200 


5  4200 

5  4200 


4.50  5233 
4  6 


3  8 


IPhjml  14  I  .571 


5  4200 

5  4200 


420  5233 
4  6 


3  8 


0-1  I  2  8  Ea. 


1.50  10.667 


1  Plum  I  5 


5 


mm 


4.50 


3 

3.40 


3  8 

2.50  9.600 


10.909 

14.118 


120  18.462 
1  24 


4.50  3.556 
3  5233 


0-2  3.40 


3 


2.50  9.600 


10.909 

14.118 


1.30  18.462 


12,700  I  1,350 
lOX 


266 

48 

281 

86.50 

TOTAL 


229 

301.50 


385 


929 

1,494 

1,12$ 

1,750 

2,455 

3245 

2250 

3250 

176 

218.S0 

24$ 

3$6 

356 

548 

574 

894 

r\.3.7-/o 


MECHANICAL  Cl? 


ECO  NUMBER  8 


REPAIR  UNDERGROUND  HTW  DISTRIBUTION  SYSTEM  LEAKS 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-08 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-8  REPAIR  LEAKS  IN  UNDERGROUND  HTW  PIPING 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  04-16-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  127866. 

B.  SIOH  $  0. 

C.  DESIGN  COST  $  0. 

D.  TOTAL  COST  (lA+lB+lC)  $  127866. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 


0. 

0. 


127866, 


DATE  OF  NISTIR 

85-3273-X 

USED  FOR  DISCOUNT 

FACTORS 

OCT  1994 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(l) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT 

$ 

13.74 

4. 

$ 

59. 

15.08 

$ 

897 

B.  DIST 

$ 

4.40 

0. 

$ 

0. 

18.57 

$ 

0 

C.  RESID 

$ 

.00 

0. 

$ 

0. 

21.02 

$ 

0 

D.  NAT  G 

$ 

.00 

0. 

$ 

0. 

18.58 

$ 

0 

E.  COAL 

$ 

.00 

0. 

$ 

0. 

16.83 

$ 

0 

F.  PPG 

$ 

.00 

0. 

$ 

0. 

17.38 

$ 

0 

L.  OTHER 

$ 

1.34 

3319. 

$ 

4448. 

14.88 

$ 

66184 

M.  DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0 

N.  TOTAL 

3324. 

$ 

4507. 

$ 

67081 

NON  ENERGY  SAVINGS (+)  /  COST(-) 
A.  ANNUAL  RECURRING  (+/-) 


485. 


(1)  DISCOUNT 

FACTOR  (TABLE  A) 

14.88 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

$  7217 

B.  NON  RECURRING 

SAVINGS (+)  /  COSTS(-) 

SAVINGS (+)  YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-)  OC 

FACTR 

SAVINGS(+)/ 

(1)  (2) 

(3) 

COST(-)(4) 

d.  TOTAL 

$  0. 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS( +) /COST( - ) ( 3A2+3Bd4 ) $  7217. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  4992. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  25.61  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  74298. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  .58 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


A.S.d-Z 
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A. 2-6-3 


Location: 

Fort  Stewart,  GA 

Reynoids,  Smith  and  Hiils,  Inc. 

AEP  Number 

694-1331-002 

Designer  W.  T.  Todd 

Project: 

Existing  Leaks  in  HTW  Piping 

Date:  04/15/96 

ECO  Number 

8 

Assumptions: 

1.  HTW  temperature 

380  ‘F 

2.  Make-up  water  temperature 

70  'F 

3.  Boiler  efficiency 

68% 

4.  Pump  head  (from  record  drawings) 

300  Ft  H20 

5.  Pump  efficiency  (from  record  drawings 

72% 

6.  Motor  efficiency 

90% 

7.  Average  heating  fuel  cost 

$1.34  /MBtu 

8.  Electricity  cost 

$0.0469  /kWh 

9.  Water  cost 

$0.5562  /kGaiions 

Energy  Use  Calculations: 


Energy  Use  =  flow  rate  x  specific  heat  x  temperature  difference 
872496  GalA^r  x  8.345  Ib/gal  x  1  Blu/lb*F  x  310  ‘F  -  2257.1  MBtuA'r 


Heating  Fuel  Use  = 

2257.1  MBtu/yr  / 

0.68 

3319.3  MBtu/Yr 

Heating  Fuel  Cost  = 

3319.3  MBtu/yr  x 

$1.34  /MBtu 

=  $4,448  /Year 

Pumping  Cost: 

Pump  BHP  =  (GPM  X  Feet  Head)  /  (3960  x  Pump  Efficiency) 

1.66  GPM  X  300  Ft  Head 

BHP  = - -  0.175  BHP 

3960  X  0.72 


Energy  Use  =  (BHP  /  Motor  Efficiency )  x  0.746  kW/HP  x  8760  Hr/Yr 


Electric  Demand  = 

0.175 

BHP  /  0.90 

X  0.746  kW/HP  =  0.145  kW 

Electricity  Use  - 

0.145 

kW  X  8760 

Hr/Yr  = 

1268  kWh/Yr 

Electricity  Use  = 

1268 

kWh/Yrx  0.003413 

MBtu/kWh 

=  4.33  MBtu/Yr 

Electricity  Cost  » 

1268 

kWh/Yr  X  $0.0469 

/kWh  = 

$59  /Year 

Water  Cost: 

872496  Gal/Yr  x 

$0.5562 

/kGal  =  $485 

/Year 

Total  Utility  Cost: 

Heating  Fuel  Cost 

$4,448 

/Year 

Pumping  (Elec)  Cost 

$59 

/Year 

Water  Cost 

$485 

/Year 

Total  Utility  Cost 

$4,992 

/Year 
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CONSTRUCTION  COST  ESTIMATE 


Project  Repair  HTW  Piping  Leaks 

Location:  Fort  Stewart,  GA 

Basis:  Schematic  Design 

ECO  Number  8 


RS&H  No.: 
Date: 
Estimator 
Filename: 


694-1331-002 

04/16/96 

W.T.Todd 

EST-8A,WB2 


ITEM  DESCRIPTION 


Shut  off  HTW  zone 


QUANTITY 


No. 


PTffll 

dai 


MATERIAUEQUIP 


$/Unft  I  Total 


LABOR 


$/Unit  Total 


30.30  121 


TOTAL  SOURCE 

COST  Material 


121  MMd475 


MMp28 

MMp28 

Excavation,  backhoe  to  6* 


Excavation,  bv  hand  to  6' 


Remove  conduit  torch 


Remove  pioe  insulation 


Valve  off  and  drain  pipe 


Repair  HTW  leak -Weld 


Open  valves  -  fill 


Weld  conduit.  24"  Sch  40 


Backfill  trench,  bv  hand 


Compact  backfill,  by  hand 


Backfill  trench,  dozer 


Compact  backfill,  dozer 


1.82 


29.65 


4.95 


4.84 


30.30 


16.05 


30.30 


0  4.84 


289 


4.66 


86  0.32 


123  0.41 


108  MMp22 


29 


15 


18  MMP144 


15 


29 


972  MMp144 


771 


280  MMp28 


115 


160  I  MMp28 


MMp22 


MMp236 


MMo475 


MMp144 


MMp475 


MMP236 


MMp28 


MMp28 


MMp28 


MMp28 


Total  Cost  per  Leak 


129921  4241  I  118748  131.740 


Subtotal  Bare  Costs 


Retrofit  Cost  Factors 


Subtotal 


Citv  Cost  Index  fSav.  GA 


Subtotal 


OH  &  Profit  Markups 


Subtotal 


Sales  Taxes 


Subtotal 


Continoen 


Total  Construction  Cost 


Design  Fee 


SlOH 


79.253 


36.417  MMp7  I MMP475 


Total  Project  Cost 


LEGEND: 

MEp###  1996  Means  Electrical  Cost  Data,  page  ###. 
MMp###  1996  Means  Mechanical  Cost  Data,  page  ###. 


A. 3.8-4 


Project  Number 


9 


6^i4-  1331  <^oz 


Telephone  Call  Confirmation 


Local 


(Ce?- 


B>-'Tc>e((P  Rec'd. 


Date 


Ini 


Conversed  with 


Of 


Regarding _ LC't^lc  {^£.^o~X{r  m3 


Gt^ir/  ji£aik  C^PCcliT  : 


-  KAgke^  CC^UCcC^^  C/\^-tSi  CX-'f  6ci\<sr-g.  'jro 


1oa.S  eJl 


0\yi  ocO  V/alve  •^euvcA 


v 

P.gvivt&\;e,  f  CuA^\{am,  ~^rov<^\  ^  ^^«gc-C^  (^o 


<glu.d^  (*»(<■  -f^v  [  £^k- ,  1_4^  1/1^^ 


p4/t 


0^cc(^v~  t  c-io  I ^ t’f'  o-L\,ci  €■  ^<--i.<g''^'^C^i/-  ^„^e.s i _ 

^s  ^c?  CoLvci^’u  > _ 

CjlooY-^  f ^ci-fc  i  g  (^VX^  *  ^TT\  gL 

vs  ccctiy  (S>Ki^  VC  ^  ri  Cau^^'fgt/-  o.y^jL  '-Iri^jzjy 

Cctu  oo-tie^  T'f^  , _ 


Distribution: 


A.3.e-7 


Installing  Contractor's  Overhead  &  Profit 

Below  are  the  average  installing  contractor’s  percentage  mark-ups 
applied  to  base  labor  rates  to  arrive  at  typical  billing  rates. 

■oiumn  A:  Labor  rates  are  based  on  union  wages  averaged  for  30 
Piajor  U.S.  cities.  Base  rates  including  fringe  benefits  are  listed  hourly 
and  daily.  These  figures  are  the  sum  of  the  wage  rate  and  employer-paid 
fringe  benefits  such  as  vacation  pay,  employer-paid  health  and  welfare 
costs,  pension  costs,  plus  appropriate  training  and  industry  advancement 
funds  costs. 

Column  B:  Workers’  Compensation  rates  are  the  national  average  of 
state  rates  established  for  each  trade. 

Column  C:  Column  C  lists  average  fixed  overhead  figures  for  all  trades. 
Included  are  Federal  and  State  Unemployment  costs  set  at  7.3%; 

Social  Security  Taxes  (FICA)  set  at  7.65%;  Builder’s  Risk  Insurance  costs 
set  at  0.34%;  and  Public  Liability  costs  set  at  1.55%.  All  the  percentages 
except  those  for  Social  Security  Taxes  vary  from  state  to  state  as  well  as 
from  company  to  company. 


Columns  D  and  E:  Percentages  in  Columns  D  and  E  are  based  on  the 
presumption  that  the  installing  contraaor  has  annual  billing  of 
1500,000  and  up.  Overhead  percentages  may  increase  with  smaller 
annual  billing.  The  overhead  percentages  for  any  given  contractor  may 
vary  greatly  and  depend  on  a  number  of  factors,  such  as  the 
contraaor’s  annual  volume,  engineering  and  logistical  support  costs, 
and  staff  requirements.  The  figures  for  overhead  and  profit  will  also  vary 
depending  on  the  type  of  job,  the  job  location,  and  the  prevailing 
economic  conditions.  All  factors  should  be  examined  very  carefully  for 
each  job. 

Column  F:  Column  F  lists  the  total  of  Columns  B,  C,  D,  and  E. 

Column  G:  Column  G  is  Column  A  (hourly  base  labor  rate)  multiplied 
by  the  percentage  in  Column  F  (O&P  percentage). 

Column  H:  Column  H  is  the  total  of  Column  A  (hourly  base  labor  rate) 
plus  Column  G  (Total  O&P). 

Column  1:  Column  1  is  Column  H  multiplied  by  eight  hours. 


A 

B 

C 

D 

E 

F 

G 

H 

1 

Base  Rate 

Work- 

Average 

Total 

Rate  with 

Ind. 

Fringes 

ers' 

Fixed 

Over- 

Overhead  &  Profit 

O&P 

Comp. 

Over- 

Abbr. 

Trade 

Hourly 

Daily 

Ins. 

head 

head 

Profit 

% 

Amount 

Hourly 

Daily 

Skwk 

Skilled  Workers  Average  (35  trades) 

$25.95 

$207.60 

20.2% 

16.8% 

13.0% 

10% 

60.0% 

$15.55 

$41.50 

$332.00 

Helpers  Average  (5  trades) 

19.25 

154.00 

21.4 

11.0 

59.2 

11.40 

30.65 

245,20 

Foreman  Average,  Inside  ($.50  over  trade) 

26.45 

211.60 

20.2 

13.0 

60.0 

15.85 

42.30 

338.40 

Foreman  Average,  Outside  ($2.00  over  trade) 

27.95 

223.60 

20.2 

13,0 

60.0 

16.75 

44.70 

357.60 

Clab 

Common  Building  Laborers 

19.80 

158.40 

21.9 

11.0 

59.7 

11.80 

31.60 

252.80 

Asbe 

Asbestos  Worker 

28.55 

228.40 

19.7 

■ 

■ 

IBQQI 

■ 

62.5 

46.40 

371.20 

Boil 

Boilermakers 

30.05 

240.40 

17.7 

■ 

■ 

60.5 

48.25 

Brie 

Bricklayers 

25.90 

207.20 

19.4 

■ 

■ 

11.0 

57.2 

40.70 

Brhe 

Bricklayer  Helpers 

20.00 

160.00 

19,4 

■ 

11.0 

57.2 

11.45 

31.45 

Carp 

Carpenters 

25.20 

201.60 

21.9 

■ 

!■ 

11.0 

II 

59.7 

15,05 

40.25 

322,00 

Cefi 

Cement  Finishers 

24.35 

194.80 

12.8 

■ 

!■ 

11.0 

50.6 

12.30 

36.65 

293.20 

klec 

Electricians 

29.30 

234.40 

8.0 

■ 

I 

50.8 

44.20 

353.60 

■lev 

Elevator  Constructors 

30.05 

240.40 

9.6 

■ 

16.0 

52.4 

15,75 

45.80 

366.40 

r^qhv 

Equipment  Operators,  Crane  or  Shove! 

26.75 

214.00 

12.9 

14.0 

53.7 

14.35 

41.10 

328.80 

Eqmd 

Equipment  Operator,  Medium  Equipment 

25.70 

205.60 

12.9 

■ 

■ 

14.0 

■ 

53.7 

13.80 

39.50 

KB 

Eqlt 

Equipment  Operators,  Light  Equipment 

■111 

m 

■ 

53.7 

37.95 

303.60 

Eqol 

Equipment  Operators,  Oilers 

Kfil 

53.7 

■nCT 

33.65 

269.20 

Eqmm 

Equipment  Operators,  Master  Mechanics 

12.9 

14.0 

53.7 

14.80 

42.35 

338.80 

GIaz 

Glaziers 

Ki&l 

■  s-£!l 

16.0 

■ 

■ 

11.0 

53.8 

13.40 

38.30 

306.40 

Lath 

Lathers 

24.95 

199.60 

13.5 

■ 

■ 

11.0 

■ 

51.3 

12.80 

37.75 

Marble  Setters 

25.65 

205.20 

19.4 

■ 

11.0 

■ 

57.2 

14.65 

40.30 

322.40  1 

IS 

Millvi/rights 

26.55 

212.40 

13.2 

11.0 

51,0 

13.55 

40.10 

Mstz 

Mosaic  &  Terrazzo  Workers 

25.25 

202.00 

11.0 

11.0 

48.8 

37.55 

Pord 

Painters,  Ordinary 

22.95 

183.60 

16.8 

11.0 

54.6 

12.55 

35.50 

■JitRlIl 

Psst 

Painters,  Structural  Steel 

23.95 

191.60 

62.5 

■ 

■ 

11,0 

■ 

100.3 

24.00 

47.95 

383.60  1 

Pape 

Paper  Hangers 

23.30 

186.40 

11.0 

■1 

54,6 

36.00 

Pile 

Pile  Drivers 

25.35 

16.0 

76.4 

44.70 

357.60 

Plas 

Plasterers 

24.20 

17.4 

11.0 

■ 

55.2 

37.55 

■fivjtyii 

Plah 

Plasterer  Helpers 

20.15 

161.20 

17.4 

11.0 

■ 

55.2 

11.10 

31.25 

Plum 

Plumbers 

30.05 

240.40 

10.2 

16.0 

■ 

53.0 

15.95 

46.00 

Rodm 

Rodmen  (Reinforcing) 

27.75 

222.00 

36.3 

1 

14.0 

■ 

77.1 

21.40 

49.15 

Role 

Roofers,  Composition 

22.55 

180.40 

37.4 

11.0 

■ 

75.2 

16.95 

39.50 

Rots 

Roofers,  Tile  &  Slate 

22.60 

180.80 

37.4 

11.0 

■ 

75.2 

17.00 

39.60 

316.80 

Rohe 

Roofers,  Helpers  (Composition) 

15.95 

127.60 

37.4 

: 

11.0 

■ 

75.2 

12.00 

27.95 

Shee 

Sheet  Metal  Workers 

28.95 

231.60 

13.8 

16.0 

■ 

56.6 

16.40 

45.35 

Spri 

Sprinkler  Installers 

31.30 

250.40 

10.4 

16.0 

n 

53.2 

16.65 

47.95 

Stpi 

Steamfitters  or  Pipefitters 

30.30 

242.40 

10.2 

16.0 

i 

53.0 

16.05 

46.35 

■fitlliM 

Ston 

Stone  Masons 

25.90 

207.20 

19.4 

11.0 

1 

57.2 

14.80 

40.70 

325.60 

Sswk 

Structural  Steel  Workers 

27.85 

222.80 

46.4 

14.0 

1 

87.2 

24.30 

52.15 

417.20 

Tilf 

Tile  Layers 

25.05 

200.40 

11.0 

11.0 

48.8 

12.20 

37.25 

298.00 

Tilh 

Tile  Layers  Helpers 

20.30 

162.40 

11.0 

11.0 

■■1 

48.8 

9.90 

241.60 

Trit 

Truck  Drivers.  Light 

20.35 

162.80 

17.0 

11.0 

^1 

54.8 

11.15 

31.50 

252.00 

Trhv 

Truck  Drivers,  Heavy 

20.70 

165.60 

17.0 

11.0 

54.8 

11.35 

32.05 

256.40 

Ss\N\ 

Welders,  Structural  Steel 

27.85 

222.80 

46.4 

14.0 

— 1 

87.2 

24.30 

52.15 

417.20 

Wrek 

*Wrecking 

19.80 

158.40 

44.8 

_J^ 

11.0 

ni 

82.6 

16.35 

36.15 

289.20 

lot  included  in  Averages. 


City  Cost  Indexes 


SITE  WORK 


CONCRETE  FORMWORK 
CONCRETE  REINFORCEMENT 
CAST  IN  PLACE  CONCRETE 


CONCRETE 


MASONRY 

METALS 

WOOD  li  PLASTICS 

THERMAL  A  MOISTURE  PROTECTION 

DOORS  A  WINDOWS 


LATH,  PLASTER  A  GYPSUM  BOARD  101.0  72.5 

ACOUSTICAL  TREATMENT  A  WOOD  FLOORING  102.4  72.5 
FLOORING  A  CARPET  121.8  75  3 


ORLANDO  I  PANAMA  CITY 


MAT.  INST.  TOTALl  MAT.  INST.  TOTAL  MAT.  INST.  TOT 


110.3  72.8  81.5 1 125.3  85.9  95.0 


97.3  71.6  75.5 

95.1  .  79.0  86.0 

88.7  78.0  54.1 


86.3  76.7  81.4 


76.9  70.2  72.8  77.4  75.6  76.2 

98.8  93.5  96.8  107.9  95.0  103.0 

88.6  72.7  80.6  94.5  71.1  82.8 

99.6  74.6  88.0  96.6  75.6  86.9 

95.9  69.5  89.5  98.1  68.2  90.9 


101.0  72.5  82.5  101.6  70.8  817 

102.4  72.5  83.0  102.4  70.8  82.0 


PENSACOU 


ST.  PETERSBURG 


TALLAHASSEE 


INST.  TOTALl  MAT.  INST.  TOTALl  MAT.  INST.  TOTALl  MAT.  INST.  TOTAL 


94.2  71.0 
95.1  72.5 
91.5  75.4 


87.4  74.3 


99  PAINTING  A  WAU  COVERINGS 


FINISHES 


10-14  TOTAL  DIV.  10-14 

15  MECHANICAL 

16  aECTRICAL 


M6  WEIGHTED  AVERAGE 


83.0  104.2  77.6 


89.7  107.7  72.7 


96.1  100.0  83.9 
88.0  100.0  70.8 
89.3  98.0  63.0 


87.41  99.2  75.1 


SITE  WORK 


CONCRETE  FORMWORK 
CONCRBE  REINFORCEMENT 
CAST  IN  PLACE  CONCRETE 


CONCRETE 


MASONRY 

METALS 

WOOD  A  PLASTICS 

THERMAL  A  MOISTURE  PROTECTION 

DOORS  A  WINDOWS 


LATH.  PLASTER  A  GYPSUM  BOARD  101.6  64.8 

ACOUSTICAL  TREATMENT  A  WOOD  FLOORING  102.4  64.8 
FLOORING  A  CARPET  113.0  67.8 

PAINTING  A  WALL  COVERINGS  104.2  65  4 


100.9  70.1 


108.6  71.4 


100.0  81.8 
100.0  72.9 
98.0  84.9 


97.5  76.7 


FLORIDA 


TAMPA 


ALBANY 


MAT.  INST.  TOTAL  MAT.  INST. 


126.9  85.6  95.1  110.4  74.2 


97.3  64.9  69.8  96.9  50.8 

95.1  74.3  83.4  95.1  76.4 

101.7  70.2.  88.2  95.5  48.9 


92.4  70.2  81.2 


82.8  66.9  72.9 

102.2  92.4  98.5 

94.5  65.2  79.8 

96.6  64.3  81.7 

98.1  60.4  89.0 


101.6  64.8  77.7  101.6  50.7 

102.4  64.8  78.1  102.4  50.7 

113.0  67.8  102.1  113.0  40.4 


138.9  85.9  98.1 

126.2  85.6  95.0 

125.7  85.2  94.6 

95.8  37.8  46.6 

99.3  64.5  79.7 

95.2  43.0  72.9 

84.5  69.7  72.0 

101.5  64.9  81.0 
95.2  69.0  84.0 

94.1  64.8  69.3 

98.5  74.3  84.9 

101.4  70.2  88.1 

97.3  53.0  59.7 

95.1  65.2  78.3 

91.7  58.4  77.5 

95.0  46.6  70.5 

93.5  70.1  81.7 

92.6  70.1  81.2 

87.7  59.2  73.3 

84.9  37.4  55.4 

97.2  75.1  88.9 

92.9  38.3  65.6 

96.9  38.3  69.9 

95.7  35.2  81.2 

82.6  67.6  73.3 

97.1  89.6  94.3 

80.1  71.1  75.6 

96.6  66.9  82.9 

95.7  66.5  88.7 

119.2  66.9  86,7 

101.0  92.4  97.7 

90.8  65.2  78.0 

96.3  63.1  8L0 

96.8  60.4  88.0 

83.6  52.6  64.4 

99.2  88.1  95.0 

94.5  51.6  73.0 

96.6  58.8  79.1 

98.1  53.9  87.4 

99.7  36.9  59.0 

96.6  36.9  58.0 

112.3  24.6  91.3 

104.2  34.5  63.7 

94.5  70.9  79.2 

96.6  70.9  79.9 

106.7  68.0  97.4 

104.2  78.5  89.3 

98.9  64.8  76.8 

98.0  64.8  76.5 

111.4  67.8  100.9 

104.2  65.4  81.6 

101.6  50.7  68.6 

102.4  50.7  68.9 

113.0  49.7  97.8 
104.2  55.7  76.0 

107.2  34.4  70.2 

104.5  70.5  87.2 

106.0  65.3  85.3 

107.7  51.9  79.3 

lOO.O  65.4  92.6 

100.0  34.6  71.1 

96.3  47.1  63.5 

100.0  73,3  94.3 

100.0  68.8  86.2 

101.8  63.4  76.2 

100.0  76.8  95.1 

100.0  68.7  86.2 

98.5  68.1  78.2 

100.0  74.0  94.5 
100.0  54.8  80.0 
98.0  58.3  71.5 

99.2  48.1  74.5 

98.8  71.8  85.7 

101.0  71.8  86.9 

98.5  62.1  80.9 

GEORGIA 


AUGUSTA 


COLUMBUS 


INST.  TOTALl  MAT.  INST.  TOTALl  MAT.  INST.  TOTALl  MAT.  INST.  TOTALl  MAT.  INST.  TOTAL 


95.1  76.4 
95.5  48.9 


89.4  57.0 


83.4  38.9 

96.8  89.0 
93.7  51.6 

96.4  55.7 

95.9  53.7 


82.5  1114.3  92.8 


57.8  98.0  70.3 
84.6  98.5  77.5 


75.6  101.1 


73.0 


55.7 


94.0  72.1 


92.1  63.6 


93.7  74.5 

99.7  72.2 
94.2  70.0 
94.2  67.9 


104.2  65.4 


10-14  TOTAL  DIV.  10-14 

15  MECHANICAL 

16  ELECTRICAL 


1-16  WEIGHTED  AVERAGE 


107.7 

65.3 

86.1 

100.0 

76.8 

95.1 

100.0 

68.7 

86.2 

97.5 

68.1 

77.9 

99.5 

71.8 

86.1 

SAVANNAH 


81.61100.9  50.4 


105.8  48.1 


100.0  69.5 
100.0  56.8 
93.3  68.1 


97.1  60.8 


GEORGIA 


VALDOSTA 


93.9 

72.6 

77.6 

85.7 


68.6  112.5  72.0  fi 
69.0  108.7  72.0  8 

95.6  87.8  75.0  8 

71.5  99.0  72.1  8 


95.1  71.5  8 


93.5  100.0  75.4  9 

80.9  100.1  71.7  8 

76.5  93.4  82.3  8' 


96.5  75.0  8i 


HAWAII 


HONOLULU 


97.8  1110.2  91.5 


74.5  94.5  61.8 

86.7  104.0  69.1 
88.3  95.6  57.9 


90.5  62.2 


92.2  49.1 
92.4  69.4 
95.9  64.6 

93.6  59.5 

90.6  59.3 


111.3  64.1 

108.7  64.1 

86.7  51.5 
99.0  47.9 


94.4  58.6 


94.8  100.0  71.0 
87.5  100.1  54.0 
86.0  96.9  61.3 


95.5  62.5 


95.8  1110.4  74.3 


66.7  96.9  50.4 

84.4  95.1  76.4 

79.5  95.5  49.5 


89.4  57.0 


83.4  39.3 

96.7  89.3 

93.7  51.3 
96.1  55.7 
95.9  53.8 


80.7  101.6  50.4 

79.8  102.4  50.4 

78.2  113.0  41.0 

69.3  100.9  48.3 


105.7  47.8 


93.8  100.0  69.4 
79.7  100.0  46.2 
73.2  93.3  49.4 


97.1  55.7 


82.6  1111.6  91.9 


57.4  95.9  65.9 

84.6  97.4  76.7 

75.8  95.5  53.3 


89.7  65.1 


98.6  46.7 

91.7  90.1 
97.4  69.9 
•95.1  62.9 
94.2  64.8 


68.4  108.3  69.5 

68.7  95.9  69.5 

95.7  87.8  47.5 

70.3  102.4  59.0 


91.5  62.0 


93.5  100.0  73.6 
76.2  100.0  52.1 
64.0  91.4  63.3 


95.4  65.4 


IDAHO 


LEWISTON 


2  SITE  WORK 


CONCRETE  FORMWORK 
CONCRETE  REINFORCEMENT 
CAST  IN  PLACE  CONCRETE 


I  CONCRETE 


I  MASONRY 

;  METALS 

i  WOOD  &  PLASTICS 

THERMAL  &  MOISTURE  PROTECTION 
DOORS  &  WINDOWS 


LATH,  PLASTER  &  GYPSUM  BOARD  . 
ACOUSTICAL  TREATMENT  &  WOOD  FLOORING 
FLOORING  &.  CARPET 
PAINTING  &  WALL  COVERINGS 


FINISHES 


■14  TOTAL  DIV.  10-14 
MECHANICAL 
ELECTRICAL 


•16  WEIGHTED  AVERAGE 


MAT. 

INST. 

TOTAL 

MAT. 

INST. 

TOTAL 

110.6 

76.1 

84.0 

122.0 

74.5 

85.5 

97.0 

60.5 

66.0 

80.8 

51.9 

56.3 

100.7 

69.5 

83.2 

100.8 

50.3 

72.5 

91.5 

56.6 

76.6 

93.0 

57.4 

77.8 

88.3 

62.5 

75.3 

92.8 

55.5 

74.0 

86.9 

57.6 

68.7 

89.8 

50.6 

65.4 

97.1 

87.6 

93.5 

96.5 

80.7 

90.6 

93.8 

60.9 

77.3 

76.0 

50.3 

63.1 

96.4 

59.2 

79.3 

96.1 

60.0 

79.5 

95.9 

56.7 

86.4 

91.4 

46.3 

80.5 

86.4  99.3 


97.4  89.3 
96.0  78.4 
98.6  93.8 


101.6  60.4  74.9  93.7 

102.4  60.4  75.2  98.0 

113.0  60.7  100.4  105.1 

100.9  59.9  77.0  100.9 


105.8  60.5 


100.0  71.7 
100.0  55.8 


82.81101.9  50.0 


85.5)115.0  112.0  112.7 


56.3  102.1  158.7  150.1 
72.5  109.9  125.0  118.4 
77.8  170.2  127.7  152.0 


74.0  1 153.0  139.4  146.11103.2  88.7 


65.4  131.3  134.3  133.2  131.8  81.0 

90.6  117.4  107.6  113.7  112.9  82.2 

63.1  100.6  165.6  133.1  95.1  88.5 

79.5  109.5  133.7  120.6  97.9  84.0 

80.5  110.6  146.5  119.2  94.9  81.7 


95.7  167.7  142.3  89.0  87.9 

132.8  167.7  155.4  96.2  87.9 

127.8  128.3  127.9  97.5  74.8 

123.8  148.0  137.9  109.4  67.9 


124.5  153.9  139.5  93.2  84.6 


06.2  100.0  86.1 
08.6  99.8  85.6 
22.5  85.2  78.7 


115.9  129.5  122.51101.0  85.2 


96.3  90.4 


90.5  106.3 
86.1  108.6 

96.6  107.8 


95.9  115.5 


100.2  128.8 
101.3  96.2 

91.8  98.7 

91.5  167.6 
91.7  116.3 


88.3  135.3 
90.8  144.9 

92.1  135.1 

85.2  134.4 


88.8  156.4 


PXATEaO 


INST.  TOTAL  MAT.  INST.  TOTAL 


92.7  92.2  89.1  99.3  96.9 


87.1  90.0  97.4  89.3  90.5 

96.1  101.6  96.3  78.5  86.3 

93.9  101.8  99.6  93.8  97.1 


91.0  103.1  103.7  88.6  96.1 


96.6  108.8  136.3  82.7  103.0 

90.7  94.1  112.5  82.2  101.1 

83.6  91.2  95.1  88.5  91.8 

167.6  89.8  131.7  98.0  83.8  91.5 

116.3  85.0  108.7  94.9  78.5  91.0 


135.3  83.0  101.4  89.0  87.9  88.3 

144.9  83.0  104.8  96.2  87.9  90.8 

135.1  97.9  126,2  97.5  74.8  92.1 

134.4  91.3  109.3  109.4  78.2 


156.4  89.0  122.1  93.2  85.8 


97.0  100.0  100.6  100,1  100.0  86.1 
93.5  100.6  94.1  97.7  99.8  85.6 

80.9  87.5  92.2  90.6  85.7  79.4 


93.41111.9  92.1  102.31101.3  85.5 


533 


W/l^AK  Locator 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO- 08 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-8  REPAIR  LEAKS  IN  UNDERGROUND  HTW  PIPING 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  04-16-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 
1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  53511. 

B.  SIOH  $  3211. 

C.  DESIGN  COST  $  3211. 

D.  TOTAL  COST  (lA+lB+lC)  $  59933. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $  0. 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $  0. 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF)  $  59933. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU(l) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A. 

ELECT  $  13.74 

4. 

$ 

59. 

15.08 

$ 

897. 

B. 

DIST  $  4.40 

0. 

$ 

0. 

18.57 

$ 

0. 

C. 

RESID  $  .00 

0. 

$ 

0. 

21.02 

$ 

0. 

D. 

NAT  G  $  .00 

0. 

$ 

0. 

18.58 

$ 

0. 

E. 

COAL  $  . 00 

0. 

$ 

0. 

16.83 

$ 

0. 

F. 

PPG  $  . 00 

0. 

$ 

0. 

17.38 

$ 

0. 

L. 

OTHER  $  1.34 

3319. 

$ 

4448. 

14.88 

$ 

66184. 

M. 

DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0. 

N. 

TOTAL 

3324. 

$ 

4507. 

$ 

67081. 

NON 

ENERGY  SAVINGS (+)  /  COST(-) 

A. 

ANNUAL  RECURRING 

(+/") 

$ 

485. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

14.88 

(2)  DISCOUNTED  SAVING/COST  (3A 

X 

3A1) 

$ 

7217. 

B. 

NON  RECURRING  SAVINGS (+)  /  COSTS (- 

•) 

SAVINGS(+) 

YR  DISCNT  DISCOUNTED 

ITEM 

COST(-) 

OC  FACTR 

SAVINGS(+)/ 

(1) 

(2)  (3) 

COST( 

-)(4) 

d. 

TOTAL 

$  0. 

0. 

C. 

TOTAL  NON  ENERGY 

DISCOUNTED  SAVINGS ( + ) /COST ( - 

) ( 3A2+3Bd4 ) $ 

7217. 

FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

4992. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C) 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


12.00  YEARS 


74298. 


1.24 


ITEM  DESCRIPTION 


Shut  off  HTW  zone 


Perform  leak  locator  test 


Excavation,  backhoe  to  6 


Excavaton.  bv  hand  to  6' 


Remove  conduit  torch 


Remove  piDe  insulation 


Valve  off  and  drain 


Open  valves  -  fill 


Replace 


Weld  conduit.  24"  Sch  40 


Backfill  trench,  bv  hand 


Compact  backfill,  bv  hand 


Backfill  trench,  dozer 


Compact  backfill,  dozer 


QUANTITY 


No. 


MATERIAUEQUIP 


LABOR 


$/Unit 


30.30 


300 


1.82 


29.65 


4.95 


0  4.84 


Total 


121 


3001 


55 


593 


30 


10 


289 


SOURCE 


Material  I  Labor 


Vendor 


TOTAL 

COST 


121 


300 


98  MMp28  MMP28 


MMp28 


36  MMp22  I  MMp22 


10 


MMP475 


MMP144 


MMP475 


MMP236 


MMp144  MMp144 


257  MMp28  MMp28 


93  MMp28  MMp28 


39  MMp28  MMp28 


53  I  MMp28  MMp28 


Total  Project  Cost 


LEGEND:  ^ 

MEp###  1996  Means  Electrical  Cost  Data,  page  ###. 
MMp###  1996  Means  Mechanical  Cost  Data,  page  ###. 


ECO  NUMBER  9 

REDUCE  OR  ELIMINATE  HTW  DISCHARGE  DURING  SEP  START-UP 


A. 2.^-/ 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-9 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-9  REDUCE  HTW  LOSSES  DURING  SEP  START-UP 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  02-14-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  0. 

B.  SIOH  $  0. 

C.  DESIGN  COST  $  0. 

D.  TOTAL  COST  (lA+lB+lC)  $  0. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0. 

0. 


0. 


*****  No  investment  costs;  Other  items  should  be  checked.  ****** 
2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(l) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A. 

ELECT 

$  13.74 

0. 

$ 

4. 

15.08 

$ 

62 

B. 

DIST 

$  4.40 

0. 

$ 

0. 

18.57 

$ 

0 

C. 

RESID 

$  .00 

0. 

$ 

0. 

21.02 

$ 

0 

D. 

NAT  G 

$  .00 

0. 

$ 

0. 

18.58 

$ 

0 

E. 

COAL 

$  .00 

0. 

$ 

0. 

16.83 

$ 

0 

F. 

PPG 

$  .00 

0. 

$ 

0. 

17.38 

$ 

0 

L. 

OTHER 

$  1.34 

111. 

$ 

149. 

14.88 

$ 

2213 

M. 

DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0 

N. 

TOTAL 

111. 

$ 

153. 

$ 

2275 

NON 

ENERGY  SAVINGS(+)  / 

COST(-) 

A.  ANNUAL 

RECURRING 

(+/- 

•) 

$ 

1067 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

14.88 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1) 

$ 

15877 

B.  NON  RECURRING  SAVINGS (+)  /  COSTS (-) 

SAVINGS(+)  YR  DISCNT 
ITEM  COST(-)  OC  FACTR 

(1)  (2)  (3) 


DISCOUNTED 
SAVINGS (+)/ 
COST(-) (4) 


d.  TOTAL  $  0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/COST(-) ( 3A2+3Bd4)$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


0. 

15877. 
1220. 
.00  YEARS 
18152. 
****** 


WITH  BiCo's  f  1'2.A 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-9 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-9  REDUCE  HTW  LOSSES  DURING  SEP  START-UP 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  B 

ANALYSIS  DATE:  02-14-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  28652. 

B.  SIOH  $  1720. 

C.  DESIGN  COST  $  1720. 

D.  TOTAL  COST  (lA+lB+lC)  $  32092. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0. 

0. 

$  32092. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 


DATE  OF  NISTIR 

85-3273-X 

USED  FOR  DISCOUNT  FACTORS 

OCT  1994 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU(l) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT  $ 

13.74 

0. 

$ 

0. 

15.08 

$ 

0 

B.  DIST  $ 

4.40 

0. 

$ 

0. 

18.57 

$ 

0 

C.  RESID  $ 

.00 

0. 

$ 

0. 

21.02 

$ 

0 

D.  NAT  G  $ 

.00 

0. 

$ 

0. 

18.58 

$ 

0 

E.  COAL  $ 

.00 

0. 

$ 

0. 

16.83 

$ 

0 

F.  PPG  $ 

.00 

0. 

$ 

0. 

17.38 

$ 

0 

L.  OTHER  $ 

1.34 

111. 

$ 

149. 

14.88 

$ 

2213 

M.  DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0 

N.  TOTAL 

111. 

$ 

149. 

$ 

2213 

3.  NON  ENERGY  SAVINGS (+) 

/  COST(-) 

A.  ANNUAL  RECURRING  (+/“) 

$ 

9032 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1) 

14.88 

$ 

134396 

B.  NON  RECURRING  SAVINGS (+)  /  COSTS (-) 


SAVINGS(+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+)/ 

(1) 

(2) 

(3) 

COST(-)(4) 

d.  TOTAL  $  0.  0. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/COST(-) ( 3A2+3Bd4)$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


134396. 

9181. 

3.50  YEARS 
136609. 
4.26 


Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


WITH  ec£>'i 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-09X 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-9  REDUCE  HTW  LOSSES  DURING  SEP  START-UP 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  05-06-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  0. 

B.  SIOH  $  0. 

C.  DESIGN  COST  $  0. 

D.  TOTAL  COST  (lA+lB+lC)  $  0. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0. 

0. 


0. 


******  No  investment  costs;  Other  items  should  be  checked.  ****** 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


FUEL 


UNIT  COST 
$/MBTU(l) 


A.  ELECT  $  13.74 

B.  DIST  $  4.40 

C.  RESID  $  .00 

D.  NAT  G  $  .00 

E.  COAL  $  .00 

F.  PPG  $  .00 

L.  OTHER  $  1.34 

M.  DEMAND  SAVINGS 

N.  TOTAL 


SAVINGS 

MBTU/YR(2) 

0. 

0. 

0. 

0. 

0. 

0. 

96. 

96. 


ANNUAL  $ 
SAVINGS(3) 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


4, 

0. 

0, 

0, 

0, 

0. 

129. 

0. 

133. 


NON  ENERGY  SAVINGS (+)  /  COST(-) 
A.  ANNUAL  RECURRING  (+/”) 


DISCOUNT 

FACTOR(4) 

15.08 

18.57 

21.02 

18.58 
16.83 
17.38 
14.88 
14.88 


DISCOUNTED 

SAVINGS(5) 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


62. 

0. 

0. 

0. 

0. 

0. 

1914. 

0. 

1976. 


1067. 


(1)  DISCOUNT 

FACTOR  (TABLE  A) 

14.88 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1 ) 

$  15877 

B.  NON  RECURRING 

SAVINGS (+)  /  COSTS(-) 

SAVINGS (+)  YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-)  OC 

FACTR 

SAVINGS (+)/ 

(1)  (2) 

(3) 

COST(-) (4) 

d.  TOTAL 

$  0. 

0. 

4. 

5. 

6. 
7. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS( +)/COST(-) ( 3A2+3Bd4 ) $ 
FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 
SIMPLE  PAYBACK  PERIOD  (lG/4) 

TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 

SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


15877. 
1200. 
.00  YEARS 
17853. 
****** 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-09Y 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-9  REDUCE  HTW  LOSSES  DURING  SEP  START-UP 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  05-06-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  0. 

B.  SIOH  $  0. 

C.  DESIGN  COST  $  0. 

D.  TOTAL  COST  (lA+lB+lC)  $  0. 


E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $  0. 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $  0. 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF)  $  0. 

*****  No  investment  costs;  Other  items  should  be  checked.  ****** 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/MBTU(l)  MBTU/YR(2)  SAVINGS(3)  FACTOR(4)  SAVINGS(5) 


A. 

ELECT  $ 

13.74 

0. 

$ 

4. 

15.08 

$ 

62. 

B. 

DIST  $ 

4.40 

0. 

$ 

0. 

18.57 

$ 

0. 

C. 

RESID  $ 

.00 

0. 

$ 

0. 

21.02 

$ 

0. 

D. 

NAT  G  $ 

.00 

0. 

$ 

0. 

18.58 

$ 

0. 

E. 

COAL  $ 

.00 

0. 

$ 

0. 

16.83 

$ 

0. 

F. 

PPG  $ 

.00 

0. 

$ 

0. 

17.38 

$ 

0. 

L. 

OTHER  $ 

1.34 

85. 

$ 

114. 

14.88 

$ 

1695. 

M. 

DEMAND  ! 

SAVINGS 

$ 

0. 

14.88 

$ 

0. 

N. 

TOTAL 

85. 

$ 

118. 

$ 

1757. 

3.  NON  ENERGY  SAVINGS (+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/")  $  1067. 

(1)  DISCOUNT  FACTOR  (TABLE  A)  14.88 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1)  $  15877. 


B.  NON  RECURRING  SAVINGS (+)  /  COSTS (-) 


SAVINGS(+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS(+)/ 

(1) 

(2) 

(3) 

COST(-) (4) 

d.  TOTAL 

$  0. 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/COST(-) ( 3A2+3Bd4)$  15877. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  1185. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  .00  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  17634. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  ****** 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


A.3.<=7-r 


B»a. 


SUBJECT  f^O^’T  ^TE-U)A^Cr _  aep  no  1131  Oo'l, 

XMPe.ov;^  sep  STpd?r-C>p _  sheet _ of _ 

DESIGNER _ W.  TOC>t> _  DATE  '2.  -  I  -  4 

CHECKER  _  DATE _ 


U->a^  up  13  Mc^\J  -  Z2  >Jov 

XKe  (4Tui  -fovT  -trko^e  11  c(t>^^s  ' 
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. '(^■f'^I^OJe-ct  O fv^  Coft  ~  ^  \1  -^[s>3£  -  L— .!- 

. : . . . . . : . . . . . .  . A  .3 .  ^  -  6...:  . .  . . ; . ■  . . i . . 


SUBJECT 

f^RT  SrgAAJAfeT 

AEPNO 

6n 

I33(  OoZ 

__  SHEET _ 

OF 

DESIGNER  __ 

(A)  ►  n^c’cf/rP 

_  DATE _ 

H-] 

-^4 

CHECKER  _ 

DATE 

o>r 


Mtsa. 

fUc/it  ^  Opc<o^l<^  Cos^s  -  jc^k) 


Ari:5C<iAi|^'‘OuS  * 

l)  S£i,9  op^tTCC^Cs  ~f~t!>^  /  y^eilA 

z)  ^6/*  <\rOLrbu^  -iMkci  lOcia-yi  /  y  £a.<r 

S)  S  (c_^_  s  Uu-t  c/(5tv>i/v  3  cto'Y^  /'t^ 
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"tHAjx't"  cvkoocf  i  kc)^/"  /v  I  i  I't » 
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f'tyi'^L'Hr^’i/'^  k£>ti.v-ly  iT^c-  Xi^l 

k  '  4^.2^  o.sfB'  ^7s:8c 


L  O-l&oiT  Co^'hi  - 

i-b,^<?wp  ;  10  a-^  )C  iZS'.SC  /k^  '  i206<?  /yr 

••  X  30^  X  X  i2S.ec/^r  ^  i)0M7S/y^ 

-  t^Zl/yA 


stix-t  ■■  3  e  ^  V  t^r.  8«  /k 


Y-ft. 
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Location: 

Fort  Stewart,  GA 

Reynolds,  Smith  and  Hills,  Inc. 

AEP  Number 

694-1331-002 

Designer  W.  T.  Todd 

Project: 

Improve  SEP  Start-up  Procedure 

Date:  02/12/96 

ECO  Number 

9 

Assumptions:  1.  HTW  temperature 

380  ‘F 

2.  Make-up  water  temperature 

70  ’F 

3.  Boiler  efficiency 

68% 

4.  Pump  head  (from  record  drawings) 

300  Ft  H20 

5.  Pump  efficiency  (from  record  drawings 

72% 

6.  Motor  efficiency 

90% 

7.  Average  heating  fuel  cost 

$1.34  /MBtu 

8.  Electricity  cost 

$0.0469  /kWh 

9.  Water  cost 

$0.5562  /kGallo 

Energy  Use  Calculations: 

Energy  Use  =  flow  rate  x  specific  heat  x  average  temperature  difference 


58094  Gal/Yr  x  8.345  Ib/gal  x  1  Btu/lb'F  x  155 
Heating  Fuel  Use  =  75.1  MBtu/yr  /  0.68  = 

Heating  Fuel  Cost  =  110.5  MBtu/yr  x  $1.34  /MBtu 

Pumping  Cost: 


•F  =  75.1  MBtu/Yr 


110.5  MBtu/Yr 


$148  /Year 


Pump  BHP  =  (GPM  x  Feet  Head)  /  (3960  x  Pump  Efficiency) 

3.67  GPM  X  300  Ft  Head 

BHP  = - -  0.39  BHP 

3960  X  0.72 


Energy  Use  =  (BHP  /  Motor  Efficiency )  x  0.746  kW/HP  x  Hr/Yr 


Electric  Demand  « 

0.39 

BHP  /  1 

0.90 

X  0.746  kW/HP 

= 

0.32  kW 

Electricity  Use  - 

0.32 

kW  X 

264 

Hr/Yr  = 

84 

kWh/Yr 

Electricity  Use  = 

84 

kWh/Yrx  0.003413 

MBtu/kWh  = 

0.3  MBtu/Yr 

Electricity  Cost  = 

84 

kWh/Yr  X  $0.0469 

/kWh  = 

$4 

/Year 

Water  Cost: 

58094  Gal/Yr  X 

$0.5562 

/kGal  =  1 

1  $32 

/Year  j 

Total  Utility  Cost: 

Heating  Fuel  Cost 

$148 

/Year 

Pumping  (Elec)  Cost 

$4 

/Year 

Water  Cost 

$32 

/Year 

Total  Utility  Cost 

$184 

/Year 
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CONSTRUCTION  COST  ESTIMATE 


Project:  InstaN  new  Return  Pump  in  the  SEP 

Location:  Fort  Stewart,  GA 

Basis:  Schematic  Design 

ECO  No.:  9B 


QUANTITY 

MATERIAL/EQUIP 

LABOR  f 

No. 

Unit 

$/Unit 

1  Total 

$/Unit 

Total  1 

RS&HNo.:  694-1331-002 

Date:  02/14/96 

Estimator:  G.  W.  Fallon 

Filename:  EST-9B.WB2 


TOTAL  SOURCE 

COST  Material  I  Labor 


Iso.  Valves.  4*.  300  lb 


Elbowrs,  4".  Weld  Joint 


Flanqe,  4".  400  lb.  W.N.  I  8 


2  1 

Ea 

1  2325 

1  4650 

1  480  1 

1  960 

Ea 

1300 

5200 

155 

44.00 

_ 3^ 

60.60  1 

485 

1  837  1 

IMMp165l 

LEGEND: 

MEp###  1 996  Means  Electrical  Cost  Data,  page  ###. 
MMp###  1 996  Means  Mechanical  Cost  Data,  page  ###. 
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1995  DAILY  MAKEUP  WATER 


MONTH  DAY  GAL/DAY  TOTAL  AVG  GPD  GAL/MIN  AVG  GPM 


NOV 


DEC 


1 

4020 

2.8 

2 

5090 

3.5 

3 

3730 

2.6 

4 

7330 

5.1 

5  . 

2280 

1.6 

6 

7650 

5.3 

7 

2440 

1.7 

8 

3700 

2.6 

9 

9110 

6.3 

10 

10140 

7.0 

11 

5410 

3.8 

12 

6830 

4.7 

13 

10080 

7.0 

14 

9320 

6.5 

15 

12200 

8708 

8.5 

16 

13450 

9.3 

17 

18 

16220 

14560 

11.3 

10.1 

19 

10130 

7.0 

20 

13380 

9.3 

21 

14530 

10.1 

22 

14460 

10.0 

23 

10020 

7.0 

24 

7950 

5.5 

25 

11720 

8.1 

26 

4100 

2.8 

27 

4450 

3.1 

28 

10070 

7.0 

29 

9450 

6.6 

30 

7410 

261230 

5.1 

1 

7430 

5.2 

2 

9300 

6.5 

3 

10090 

7.0 

4 

8930 

6.2 

5 

9170 

6.4 

6 

6500 

4.5 

7 

9930 

6.9 

8 

7770 

5.4 

9 

7430 

5.2 

10 

9410 

6.5 

11 

9100 

6.3 

12 

8010 

5.6 

13 

9780 

6.8 

14 

9470 

6.6 

15 

10930 

8371 

7.6 

16 

8650 

6.0 

17 

9770 

6.8 

18 

8500 

5.9 

19 

6790 

4.7 

20 

7300 

5.1 

21 

7620 

5.3 

22 

4110 

2.9 

23 

6220 

4.3 

24 

7180 

5.0 

25 

4420 

3.1 

26 

5050 

3.5 

27 

7010 

4.9 

28 

9310 

6.5 

29 

10690 

7.4 

30 

11030 

7.7 

31 

12610  259510 

8.8 

6.0 


5.8 
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SRATIMG  IHSTROCTIOMf 


CASCADE  WATRR  HRAntR 


DBSCRIPTIOM  ; 

=?**^c»90  Heater  Company  cascade  hot  water  heater  has 
been  apecifically  designed  to  handle  all  of  the  system 
retturna  outlined  In  the  contract  specifications,  in 
order  to  insure  the  most  efficient  use  of  steam  pressure 
and  energy  level  in  the  cycle  and  the  lowest  operating 
cost,  theie  specified  design  rates  of  flow  should  not  be 
exceeded.' 

The  cascade  heater  Is  a  direct  contact  heat  exchanger, 
hMting  in  such  a  machine  is  acdiieved  by  passing  carefully 
streams  of  water  through  a  steam  atmosphere. 

'  OPERATIOK  •: 

System  returns  enter  the  cascade  heater  through  the  water 
inlet  noszle  provided  on  the  shell.  These  returns  are 
conveyed  upward  through  ducting  within  the  unit  to  a 
<^^t*^il*utor  %reir  over  which  they  cascade  downward  on  to 
specially  designed  water  distributing  trays.  These  trays 
break  up  the  water  into  thin  streams  to  expose  the 
greatest  surface  area  to  the  steam  which  fills  the  heating 
section.  In  the  steam  space  the  water  is  heated  to  within 
10  of  the  steam  temperature.  T^g.  hot  water  leaving  tfce 
heating  element  falls  into  the  storage  compartment  and  is 
ready  for  service. 


III.  BEFORE  STM 


®9uipment  should  not  be  started  until  all  operating  ’ 
familiar  with  the  start  up  procedures  herein 
outlined.  Particular  attention  should  be  paid  to  the 

of  the  various  controls  furnished  with  the 
’ cascade  heater . 


to  admitting  water  and  steam  to  the  unit,  the 
^following  •quipment  should  be  chttfiked. 


stmospheric  vent  should  be  wide  open.  Notet  At 
Btarttog  loads  it  may  be  necessary  to  throttle 

to  bring  the  unit  up  to  pres  sure, 
th«  valve  to  be  fully  closed. 


'V'  S 


B.  The  re  lief,  valve  should  be  checked  to  be  certain  that 
gags  and  shipping  stops  have  been  removed. 

C.  Manually^ derate  all  controls.  Control  valves  should 

correct  travel.-  freedom  from  friction, 
action  to  match  their  controlling  instrument. 

acttiator  stem  amd  valve 

plugj  stem  must  move  freely  in  response  to  loading 
.pressure  changes  on  the  diaphragm. 

D.  Alarm  awitchcs  should  be  c^ecked  to  be  certain  that 
the  switches  are  installed  for  proper  function  and 
alaru^-^viees  are  operational. 


Thermometer,  pressure  gauges,  and  all  recording 
...  instruments  should  be  properly  calibrated. 

'  START.  UP  ••  - 

should  be  followed  when  commencing 
■  operation.;.;pf cascade  heater. after  all  equipment  has 
’  ’  ,vMWV. ^  tested, .and  checked. 


-.V  7  •.■'  ,. 


1.  Flush  out  all  lines  and  tanks  with  water  until  there 
is  no  apparent  indication  of  foreign  matter  or  rust. 


. 


‘‘  .-si-. 


2.  Close  outlet  valve  from  heatsr  to  feed  pumps. 

3.  Start  flow  of  inlet  water  and  slowly  increase  from 
50  to  60  per  cent  of  design  rate. 


I 


Open  valve  admitting  steam  into  tank  slowly.  Possibly 
some  rund>ling  may  occur  but  lihis  may  be  disregarded 
with  the  cold  tank.  Check  steam  gauge  in  the  heater 
and  make  absolutely  certain  that  positive  steam 
pressure  is  maintained  in  the  heater?  if  steam  supply 
is  insufficient,  utilise  other  sources  such  as  live 
steam  through  a  reducing  valve  or  any  other  auailiary 
steam  supply. 

Filling  the  vessel  with  wat^  will  purge  most  of  the 
air  from  the  tank.  As  the  water  approaches  operating 
level,  increase  the  steam  flew.  Caution?  Filling  the 
tank  with  steam  and  then  flooding  with  cold  water 
shbleots  the  tank  to  undue  stresses  caused  bv  vacuum 
created  by  rapid  condensation.  Itever  fill  the  vessel 
with  steam  and  admit  cold  water. 


'•  :.-s77!,V  '.-  ■■  . 
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w.-- 


6,  As  the  watsr  reaches  the  operating  level,  check  the 
operation  of  inlet  controllers.  Make  adjustments  at 
all  contrbllersir  Manually  continue  the  flow  of  water 
until  high  level  controls  operate.  Chock  operating 
level  of  controllers  and  alarms  at  this  point. 


7.  When  a  considerable  volume  of  steam  is  issuing  from 
the  vent  valve,  commence  thrg^^li^g  back  vent  valve 
until  only  a  plume  of  vapor  can  bo  seen  issuing  from 
it.  At  this  point  the  water  temperature  within  the 
unit  whould  be  within  10°  of  saturation  temperature 
of  steam  at  heater  pressure.  A  lower  water  temperature 
indicates  that  pockets  of  air  have  left  and  completely 
purged.  If  this  occurs,  open  steam  valve  wide,  then 
opQn  vent  valve  wide  for  a  few  seconds,  then  throttle 
back  to  force  pockets  to  the  vent. 


8.  Open  steam  valve  wide. 

9,  The  unit  is  now  ready  for  service  and  the  outlet  valve 
may  be  opened  and  admit  wat^  to  the  feed  pumps.  When 
the  unit  is  operating  correctly',' bhe  storage  water 
temperature  should  be  within  10®  of  the  saturated 

•  temperature  of  the  steam  at  heater  pressure. 

lb.  For  any  special  equipment  that  has  been  supplied  wi«v- 

S  f  this  unit,  check  the  descriptive  literature  and 

igspv^p^nting  instructions  for  that  equipment. 

- 


General  Requirements 


Overiiead  &  Miscellaneous  Data 


1010-070  Contractor's  OvoiliecNl  &  Profit 

ow  are  the  average  installing  contractor's  percentage  mark-ups 
ied  to  base  labor  rates  to  anive  at  typical  billing  rates. 

(ohmm  A:  Labor  rates  are  based  on  union  wages  averaged  for  30 
lajor  U.S.  cities.  Base  rates  including  fringe  benefits  are  listed  hourly 
ffid  daily.  These  figures  are  the  sum  of  the  wage  rate  and  employer-paid 
f|Bge  benefits  such  as  vacation  pay,  employer-paid  health  and  welfare 
,  pension  costs,  plus  appropriate  training  and  industry  advancement 
;  costs. 

gmn  B:  Workers'  Compensation  rates  are  the  national  average  of 
IBte  rates  established  for  each  trade. 

Qdonm  C:  Column  C  lists  average  fixed  overhead  figures  for  all  trades, 
^uded  are  Federal  and  State  Unemployment  costs  set  at  7.3%; 
ttcial  Security  Taxes  (FICA)  set  at  7.65%;  Builder's  Risk  Insurance  costs 
^  at  0.34%;  and  Public  Liability  costs  set  at  1.55%.  All  the  percentages 
pt  those  for  Social  Security  Taxes  vary  finom  state  to  state  as  well  as 
I  company  to  company. 


Columns  D  and  E:  Percentages  in  Columns  D  and  E  are  based  on  the 
presumption  that  the  installing  contraaor  has  annual  billing  of 
I500,0(K)  and  up.  Overhead  percentages  may  increase  with  sma 
armual  billing.  The  overhead  percentages  for  any  given  contraa 
vary  greatly  and  depend  on  a  number  of  Actors,  such  as  the  co 
armual  volume,  engineering  and  logistical  support  costs,  and  st 
requirements.  The  figures  for  overhead  and  profit  will  also  vary 
depending  on  the  type  of  job,  the  job  location,  and  the  prevail! 
economic  conditions.  All  factors  should  be  examined  very  carefi 
each  job. 

Column  F:  Column  F  lists  the  total  of  Columns  B,  C,  D,  and  E. 

Column  G:  Column  G  is  Column  A  (hourly  base  labor  rate)  multiplied 
by  the  percentage  in  Coluitm  F  (O&P  percentage). 

Column  H:  Column  H  is  the  total  of  Column  A  (hourly  base  labor  rate) 
plus  Column  G  (Total  O&P). 

Column  I:  Column  I  is  Column  H  multiplied  by  eight  hours. 


Trade 


Skilled  Workers  Average  (35  trades) 

Helpers  Average  (5  trades) 

Foreman  Average,  inside  ($.50  over  trade) 
Foreman  Average,  Outside  ($2.00  over  trade) 
Ck)mmon  Building  Laborers 


Asbestos  Workers 
Boilermakers 
Bricklayers 
Bricklayer  Helpers 
Carpenters 


Cement  Finishers 

Electricians 

Elevator  Constructors 

Equipment  Operators,  Crane  or  Shovel 

Equipment  Operators.  Medium  Equipment 


Equipment  Operators,  Light  Equipment 
Equipment  Operators,  Oilers 
Equipment  Operators,  Master  Mechanics 
Glaziers 
Lathers 


Marble  Setters 
Millwrights 

Mosaic  and  Terrazzo  Workers 
Painters,  Ordinary 
Painters,  Structural  Steel 


Paper  Hangers 
Pile  Drivers 
Plasterers 
Plasterer  Helpers 
Plumbers 


Rodmen  (Reinforcing) 
Roofers,  Composition 
Roofers,  Tile  and  Slate 
Roofer  Helpers  (Composition) 
Sheet  Metal  Workers 


Sprinkler  Installers 
Steamfitters  or  Pipefitters 
Stone  Masons 
Structural  Steel  Workers 
Tile  Layers 


Tile  Layer  Helpers 
Truck  Drivers,  Light 
Truck  Drivers,  Heavy 
Welders,  Structural  Steel 
Wrecking 


*Not  included  in  Averages. 


475  I 


City  Cost  Indexes 


ORLANDO 


SITE  WORK 


CONCRETE  FORMWORK 
CONCRETE  REINFORCEMENT 
CAST  IN  PLACE  CONCRETE 


CONCRETE 


MASONRY 

MHALS 

WOOD  A  PLASTICS 

THERMAL  A  MOISTURE  PROTECTION 

DOORS  A  WINDOWS 


LATH,  PLASTER  A  GYPSUM  BOARD 
ACOUSTICAL  TREATMENT  A  WOOD  FLOORING 
FLOORING  A  CARPET 
PAINTING  A  WALL  COVERINGS 


FINISHES 


TOTAL  DIV.  10-14 

MECHANICAL 

ELECTRICAL 


WEIGHTED  AVERAGE 


MAT. 

INST. 

TOTAL 

MAT. 

INST. 

TOTAL 

110.3 

72.8 

81.5 

125.3 

85.9 

95.0 

94.2 

71.0 

74.5 

97.3 

71.6 

75.5 

95.1 

72.5 

82.4 

;95.1 

79.0 

86.0 

91.5 

75.4 

84.6 

88.7 

78.0 

84.1 

87.4 

74.3 

80.8 

86.3 

76.7 

81.4 

76.9 

70.2 

72.8 

77.4 

75.6 

76.2 

98.8 

93.5 

96.8 

107.9 

95.0 

103.0 

88.6 

72.7 

80.6 

94.5 

71.1 

82.8 

99.6 

74.6 

88.0 

96.6 

75.6 

86.9 

95.9 

69.5 

89.5 

98.1 

68.2 

90.9 

101.0 

72.5 

82.5 

101.6 

70.8 

81.7 

102.4 

72.5 

83.0 

102.4 

70.8 

82.0 

121.8 

75.3 

110.7 

113.0 

74.9 

103.8 

100.9 

70.1 

83.0 

104.2 

77.6 

88.7 

108.6 

71.4 

89.7 

107.7 

72.7 

89.9 

100.0 

81.8 

96.1 

100.0 

83.9 

96.6 

100,0 

72.9 

88.0 

100.0 

70.8 

87.1 

98.0 

84.9 

89.3 

98,0 

63.0 

74.6 

97.5  76.7  87.41  99.2  75.1  87.6 


FLORIDA 


FLORIDA 


PANAMA  CITY  PENSACOLA 


MAT.  INST.  TOTAL  MAT.  INST.  TOTAL 


141.6  83.4  96.9  138.9  85.9  98.1 


95.8  37.8  46.6  84.5  69.7  72.0 

99.3  64.5  79.7  101.5  64.9  81.0 

95.2  43.0  72.9  95.2  69.0  84.0 


95.0  46.6  70.5  93.5  70.1  81.7 


84.9  37.4  55.4  82.6  67.6  73.3 

97.2  75.1  88.9  97.1  89.6  94.3 

92.9  38.3  65.6  80.1  71.1  75.6 

96.9  38.3  69.9  96.6  66.9  82.9 

95.7  35.2  81.2  95.7  66.5  88.7 


99.7  36.9  59.0  94.5  70.9  79.2 

96.6  36.9  58.0  96.6  70.9  79.9 

112.3  24.6  91.3  106.7  68.0  97.4 

104.2  34.5  63.7  104.2  78.5  89.3 


107.2  34.4  70.2  104.5  70.5  87.2 


100.0  65.4  92.6  100.0  73.3  94.3 

100.0  34.6  71.1  100.0  68.8  86.2 

96.3  47.1  63.5  101.8  63.4  76.2 


99.2  48.1  74.5  98.8  71.8  85.7 


GEORGIA 


ST.  PETERSBURG 


MAT.  INST.  TOTAL 


126.2  85.6  95.0 


94.1  64.8  69.3 

98.5  74.3  84.9 

101.4  70.2  88.1 


92.6  70.1  81.2 


119.2  66.9  86.7 

101.0  92.4  97.7 

90.8  65.2  78.0 

96.3  63.1  81.0 

96.8  60.4  88.0 


98.9  64.8  76.8 

98.0  64.8  76.5 

111.4  67.8  100.9 

104.2  65.4  81.6 


106.0  65.3  85.3 


100.0  76.8  95.1 

100.0  68.7  86.2 

98.5  68.1  78.2 


101.0  71.8  86.9 


TALLAHASSEE 


MAT. 

INST. 

TOTAL 

125.7 

85.2 

94.6 

97.3 

53.0 

59.7 

95.1 

65.2 

78.3 

91.7 

58.4 

77.5 

87.7 

59.2 

73.3 

83,6 

52.6 

64.4 

99.2 

88.1 

95.0 

94.5 

51.6 

73.0 

96.6 

58.8 

79.1 

98,1 

53.9 

87.4 

101,6 

50.7 

68.6 

102.4 

50,7 

68.9 

113.0 

49.7 

97.8 

104.2 

55.7 

76.0 

107.7  51.9  79.3 


100.0  74.0  94.5 

100.0  54.8  80.0 

98.0  58.3  71.5 


98.5  62.1  80.9 


ATLANTA 


SITE  WORK 


CONCRETE  FORMWORK 
CONCRETE  REINFORCEMENT 
CAST  IN  PUCE  CONCRETE 


CONCRETE 


MASONRY 

METALS 

WOOD  &  PLASTICS 

THERMAL  fc  MOISTURE  PROTECTION 

DOORS  A  WINDOWS 


UTH,  PLASTER  &  GYPSUM  BOARD 
ACOUSTICAL  TREATMENT  &  WOOD  FLOORING 
FLOORING  &  CARPET 
PAINTING  &  WALL  COVERINGS 


FINISHES 


TOTAL  DIV.  10-14 

MECHANICAL 

ELECTRICAL 


WEIGHTED  AVERAGE 


MAT.  INST.  TOTAL!  MAT.  INST.  TOTAL 


126.9  85.6  95.1  110.4  74.2  82.5 


97.3  64.9  69.8  96.9  50.8  57.8 

95.1  74.3  83.4  95.1  76.4  84.6 

101.7  70.2  88.2  95.5  48.9  75.6 


92.4  70.2  81.2  89.4  57.0  73.0 


82.8  66.9  72.9  83.4  38.9  55.7 

102.2  92.4  98.5  96.8  89.0  93.9 

94.5  65.2  79.8  93.7  51.6  72.6 

96.6  64.3  81.7  96.4  55.7  77.6 

98.1  60.4  89.0  95.9  53.7  85.7 


AUGUSTA 


SITE  WORK 


CONCRETE  FORMWORK 
CONCRETE  REINFORCEMENT 
CAST  IN  PUCE  CONCRETE 


CONCRETE 


MASONRY 

METALS 

WOOD  A  PLASTICS 

THERMAL  A  MOISTURE  PROTECTION 

DOORS  A  WINDOWS 


101.6  64.8  77.7  101.6  50.7  68.6 

102.4  64.8  78.1  102.4  50.7  69.0 

113.0  67.8  102.1  113.0  40.4  95.6 

104.2  65.4  81.6  100.9  50.4  71.5 


107.7  65.3  86.1  105.8  48.1  76.4 


100.0  76.8  95.1  100.0  69.5  93.5 

100.0  68.7  86.2  100.0  56.8  80.9 

97.5  68.1  77.9  93.3  68.1  76.5 


99.5  71.8  86.1  97.1  60.8  79.5 


GEORGIA 


SAVANNAH  VALDOSTA 


MAT.  INST.  TOTAL  MAT.  INST.  TOTAL 


110-6  76.1  84.0  122.0  74.5  85.5 


97.0  60.5  66.0  80.8  51.9  56.3 

100.7  69.5  83.2  100.8  50.3  72.5 

91.5  56.6  76.6  93.0  57.4  77.8 


88.3  62.5  75.3  92.8  55.5  74.0 


86.9  57.6  68.7 


MAT.  INST.  TOTAL!  MAT.  INST.  TOTAL 


114.3  92.8  97.8  110.2  91.5  95.8 


98.0  70.3  74.5  94.5  61.8  66.7 

98.5  77.5  86.7  104.0  69.1  84.4 

101.1  71.2  88.3  95.6  57.9  79.5 


94.0  72.1  82.9  90.5  62.2  76.2 


92.1  63.6  74.4  92.2  49.1  65.4 

93.7  74.5  86.4  92.4  69.4  83.7 

99.7  72.2  86.0  95.9  64.6  80.3 

94.2  70.0  83.0  93.6  59.5  77.9 

94.2  67.9  87.9  90.6  59.3  83.1  I 


97.1  87.6  93.5 

93.8  60.9  77.3 

96.4  59.2  79.3 

95.9  56.7  86.4 


092 

095 

096 

.099 

UTH,  PUSTER  &  GYPSUM  BOARD 
ACOUSTICAL  TREATMENT  &  WOOD  FLOORING 
FLOORING  &  CARPET 

PAINTING  &  WALL  COVERINGS 

101.6  60.4  74.9 

102.4  60.4  75.2 

113.0  60.7  100.4 

100.9  59.9  77.0 

93.7  49.4  65.0 

98.0  49.4  66.5 

105.1  48.5  91.5 

100.9  43.7  67.6 

F9  FINISHES 

105.8  60.5  82.8 

101.9  50.0  75.5 

10-14  TOTAL  DIV.  10-14 

15  MECHANICAL 

16  ELECTRICAL 

100.0  71.7  94.0 

100.0  55.8  80.5 

93.3  65.4  74.7 

100.0  70.1  93.7 

100.0  48.7  77.3 

'  90.2  40.8  57.2 

1-16 

WEIGHTED  AVERAGE  I 

97.2  64.6  81.4 

96.S  55.0  76.6 

112.5  72.0  86.2  111.3  64.1  80.7 

108.7  72.0  84.9  108.7  64.1  79.8 

87.8  75.0  84.8  86.7  51.5  78.2 

99.0  72.1  83.4  99.0  47.9  69.3 


95.1  71.5  83.1  94.4  58.6  76.1 


100.0  75.4  94.8  100.0  71.0  93.8 

100.1  71.7  87.5  100.1  54.0  79.7 

93.4  82.3  86.0  96.9  61.3  73.2 


96.5  75.0  86.1  95.5  62.5  79.5 


HAWAII 


HONOLULU  I  BOISE 


MAT.  INST.  TOTAL  MAT.  INST.  TOTAL 


115.0  112.0  112.7  86.4  99.3  96.3 


102.1  158.7  150.1  97.4  89.3  90.5 

109.9  125.0  118.4  96.0  78.4  86.1 

170.2  127.7  152.0  98.6  93.8  96.6 


153.0  139.4  146.1  103.2  88.7  95.9 


131.3  134.3  133.2  131.8  81.0  100.2 

117.4  107.6  113.7  112.9  82.2  101.3 

100.6  165.6  133.1  95.1  88.5  91.8 

109.5  133.7  120.6  97.9  84.0  91.5 

110.6  146.5  119.2  94.9  81.7  91.7 


95.7  167.7  142.3  89.0  87.9  88.3 

132.8  167.7  155.4  96.2  87.9  90.8 

127.8  128.3  127.9  97.5  74.8  92.1 

123.8  148.0  137.9  109.4  67.9  85.2 


124.5  153.9  139.5  93.2  84.6  88.8 


100.0  129.2  106.2  100.0  86.1  97.0 

100.1  119.4  108.6  99.8  85.6  93.5 

109.7  128.8  122.5  85.2  78.7  80.9 


115.9  129.5  122.51101.0  85.2  93.4 


COLUMBUS 


MAT.  INST.  TOTAL 


110.4  74.3  82.6 


96.9  50.4  57.4 

95.1  76.4  84.6 

95.5  49.5  75.8 


89.4  57.0  73.0 


83.4  39.3  56.0 

96.7  89.3  93.9 

93.7  51.3  72.5 

96.1  55.7  77.5 

95.9  53.8  85.7 


101.6  50.4  68.4 

102.4  50.4  68.7 

113.0  41.0  95.7 

100.9  48.3  70.3 


105.7  47.8  76.2 


100.0  69.4  93.5 

100.0  46.2  76.2 

93.3  49.4  64.0 


97.1  55.7  77.1 


IDAHO 


LEWISTON 


MAT.  INST.  TOTAL 


90.4  92.7  92.2 


106.3  87.1  90.0 

108.6  96.1  101.6 

107.8  93.9  101.8 


115.5  91.0  103.1 


128.8  96.6  108.8 
96.2  90.7  94.1 

98.7  83.6  91.2 

167.6  89.8  131.7 
116.3  85.0  108.7, 


135.3  83.0  101.4 

144.9  83.0  104.8 

135.1  97.9  126.2 

134.4  91.3  109.31 


156.4  89.0  122.1 


100.0  100.6  100.1 
100.6  94.1  97.7 

87.5  92.2  90.6 


111.9  92.1  102.3 


MACON 


MAT.  INST.  TOTAL 


111.6  91.9  96.5 


95.9  65,9  70.5 

97.4  76.7  85.8 

95.5  53.3  77.5 


89.7  65.1  77.3 


98.6  46.7  66.4 

91.7  90.1  91.1 

97.4  69.9  83.6 

•95.1  62.9  80.2 

94.2  64.8  87.1 


108.3  69.5  83.2 

95.9  69.5  78,8 

87.8  47.5  78.2 

102.4  59.0  77.2 


91.5  62.0  76.5 


100.0  73.6  94.4 

100.0  52.1  78,8 

91.4  63.3  72.7 


95.4  65.4  80.9 


POCATEaO 


MAT.  INST.  TOTAL 


89.1  99.3  96.9 


97.4  89.3  90.5 

96.3  78.5  86.3 

99.6  93.8  97,1 


103.7  88.6  96.1 


136.3  82.7  103.0 
112.5  82.2  101.1 
95.1  88.5  91.8 

98.0  83.8  91.5 

94.9  78.5  91.0 


89.0  87.9  88.3 

96.2  87.9  90.8 

97.5  74.8  92.1 

109.4  78.2  91.3 


93.2  85.8  89.4 


100.0  86.1  97.0 

99.8  85.6  93.5 

85.7  79.4  81.5 


101.3  85.5 


533 


ECO  NUMBER  10 

USE  AN  ALTERNATIVE  HEATING  METHOD  TO  REDUCE  SEP 

OPERATING  COST 


A3. (0-1 


*** 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-10 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-10  ALTERNATIVE  HEATING  METHODS  FOR  THE  SEP 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  02-14-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  6043. 

B.  SIOH  $  363. 

C.  DESIGN  COST  $  363. 

D.  TOTAL  COST  (lA+lB+lC)  $  6769. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0. 

0. 

$  6769. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 


DATE  OF  NISTIR 

85-3273-X 

USED  FOR  DISCOUNT 

FACTORS 

OCT  1994 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(l) 

MBTU/YR(2) 

SAVINGS ( 3 ) 

FACTOR(4) 

SAVINGS (5) 

A.  ELECT 

$ 

13.74 

0. 

$ 

4. 

15.08 

$ 

62. 

B.  DIST 

$ 

4.40 

0. 

$ 

0. 

18.57 

$ 

0. 

C.  RESID 

$ 

.00 

0. 

$ 

0. 

21.02 

$ 

0. 

D.  NAT  G 

$ 

.00 

0. 

$ 

0. 

18.58 

$ 

0. 

E.  COAL 

$ 

.00 

0. 

$ 

0. 

16.83 

$ 

0. 

F.  PPG 

$ 

.00 

0. 

$ 

0. 

17.38 

$ 

0. 

L.  OTHER 

$ 

1.34 

111. 

$ 

149. 

14.88 

$ 

2213. 

M.  DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0. 

N.  TOTAL 

111. 

$ 

153. 

$ 

2275. 

3.  NON  ENERGY  SAVINGS (+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

$ 

10102. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1) 

14.88 

$ 

150318. 

B.  NON  RECURRING  SAVINGS (+)  /  COSTS(-) 


SAVINGS (+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS(+)/ 

(1) 

(2) 

(3) 

COST(-) (4) 

d.  TOTAL  $  0.  0. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS( +) /COST( -) ( 3A2+3Bd4 ) $ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 


150318. 

10255. 
.66  YEARS 
152593. 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  22.54 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


A.3.10-5L 


*** 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-10 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-10  ALTERNATIVE  HEATING  METHODS  FOR  THE  SEP 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  B 

ANALYSIS  DATE:  02-14-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  334231. 

B.  SIOH  $  20054. 

C.  DESIGN  COST  $  20054. 

D.  TOTAL  COST  (lA+lB+lC)  $  374339. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0. 

0. 


374339, 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(l) 

MBTU/YR(2) 

SAVINGS ( 3 ) 

FACTOR(4) 

SAVINGS(5) 

A. 

ELECT 

$ 

13.74 

0. 

$ 

-5. 

15.08 

$ 

-83 

B. 

DIST 

$ 

4.40 

-9218. 

$ 

-40559. 

18.57 

$ 

-753184 

C. 

RESID 

$ 

.00 

0. 

$ 

0. 

21.02 

$ 

0 

D. 

NAT  G 

$ 

.00 

0. 

$ 

0. 

18.58 

$ 

0 

E. 

COAL 

$ 

.00 

0. 

$ 

0. 

16.83 

$ 

0 

F. 

PPG 

$ 

.00 

0. 

$ 

0. 

17.38 

$ 

0 

L. 

OTHER 

$ 

1.34 

24711. 

$ 

33113. 

14.88 

$ 

492718 

M. 

DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0 

N. 

TOTAL 

15493. 

$ 

-7452. 

$ 

-260550 

3.  NON  ENERGY  SAVINGS (+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 


12672. 


14.88 


(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1) 

$  188559. 

NON  RECURRING 

SAVINGS (+)  /  COSTS(-) 

SAVINGS(+)  YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-)  OC 

FACTR 

SAVINGS (+)/ 

(1)  (2) 

(3) 

COST(-) (4) 

TOTAL 

$  0. 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/COST(-) ( 3A2+3Bd4) $  188559. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ ( 3Bdl/ ( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 


5220. 


71.71  YEARS 


-71990. 


-.19 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


A, 3, 10-3 


WfTM  ^A,  \%^  \  ize> 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-IOXY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-10  ALTERNATIVE  HEATING  METHODS  FOR  THE  SEP 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  05-06-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  6043. 

B.  SIOH  $  363. 

C.  DESIGN  COST  $  363. 

D.  TOTAL  COST  (lA+lB+lC)  $  6769. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/MBTU(l)  MBTU/YR(2)  SAVINGS(3)  FACTOR(4)  SAVINGS (5) 


A. 

ELECT  $  13.74 

0. 

$ 

0. 

15.08 

$ 

0. 

B. 

DIST  $  4.40 

0. 

$ 

0. 

18.57 

$ 

0. 

C. 

RESID  $  .00 

0. 

$ 

0. 

21.02 

$ 

0. 

D. 

NAT  G  $  .00 

0. 

$ 

0. 

18.58 

$ 

0. 

E. 

COAL  $  .  00 

0. 

$ 

0. 

16.83 

$ 

0. 

F. 

PPG  $  .00 

0. 

$ 

0. 

17.38 

$ 

0. 

M. 

DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0. 

N. 

TOTAL 

0. 

$ 

0. 

$ 

0. 

NON 

ENERGY  SAVINGS (+)  / 

COST(- 

) 

A.  . 

ANNUAL  RECURRING  (+/- 

■) 

$ 

10070. 

(1)  DISCOUNT  FACTOR 

(TABLE 

A) 

14.88 

(2)  DISCOUNTED  SAVING/COST 

(3A 

X  3A1) 

$ 

149842. 

B.  NON  RECURRING  SAVINGS(+)  /  COSTS(-) 


SAVINGS (+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS(+)/ 

(1) 

(2) 

(3) 

COST(-) (4) 

d.  TOTAL 

$  0. 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/COST(-) ( 3A2+3Bd4)$  149842. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  10070. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  .67  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  149842. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  22.14 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

***  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


0. 

0. 

$  6769. 
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Location: 

Fort  Stewart,  GA 

Reynoids,  Smith  and  Hills,  Inc. 

AEP  Number 

694-1331-002 

Designer  W.  T.  Todd 

Project: 

ECO  Number 

Distribute  HTW  from  the  CEP  to  the  SEP 

10 

Date:  02/12/96 

Assumptions;  1 . 

HTW  temperature 

380  "F 

2. 

Make-up  water  temperature 

70  'F 

3. 

Boiler  efficiency 

68% 

4. 

Pump  head  (from  record  drawings) 

300  Ft  H20 

5. 

Pump  efficiency  (from  record  drawings 

72% 

6. 

Motor  efficiency 

90% 

7. 

Average  heating  fuel  cost 

$1.34  /MBtu 

8. 

Electricity  cost 

$0.0469  /kWh 

9. 

Water  cost 

$0.5562  /kGalio 

Energy  Use  Calculations; 


Energy  Use  =  flow  rate  x  specific  heat  x  average  temperature  difference 


58094  Gai/Yr  x  8.345  Ib/gal  x  1  Btu/ib*F  x  155 
Heating  Fuel  Use  =  75.1  MBtu/yr  /  0.68  = 

Heating  Fuel  Cost  =  110.5  MBtu/yr  x  $1.34  /MBtu 

Pumping  Cost: 

Pump  BHP  =  (GPM  X  Feet  Head)  /  (3960  x  Pump  Efficiency) 

3.67  GPM  X  300  Ft  Head 

BHP  = - 

3960  X  0.72 


•F  =  75.1  MBtuA'r 


110.5  MBtu/Yr 


$148  /Year 


0.39  BHP 


Energy  Use  =  (BHP  /  Motor  Efficiency )  x 

0.746  kW/HP  X  Hr/Yr 

Electric  Demand  = 

0.39 

BHP  / 

0.90 

X  0.746  kW/HP 

= 

0.32  kW 

Electricity  Use  = 

0.32 

kW  X 

264 

Hr/Yr  = 

84 

kWh/Yr 

Electricity  Use  = 

84 

kWh/Yrx  0.003413 

MBtu/kWh  = 

1  0.3  MBtu/Yr  J 

Electricity  Cost  = 

84 

kWh/Yr  X  $0.0469 

/kWh  = 

$4 

/Year 

Water  Cost: 

58094  Gai/Yr  x 

$0.5562 

/kGal  =  1 

$32 

/Year  / 

Total  Utility  Cost: 

Heating  Fuel  Cost 

$148 

/Year 

Pumping  (Eiec)  Cost 

$4 

/Year 

Water  Cost 

$32 

/Year 

Totai  Utility  Cost 

$184 

/Year 

A.3>.  lO-g 


CONSTRUCTION  COST  ESTIMATE 


Project:  Distribute  HTW  instead  of  steam  to  SEP 

Location:  Fort  Stewart,  GA 

Basis:  Schematic  Design 

ECO  No,:  10A 


RS&H  No.: 
Date: 
Estimator: 
Filename: 


694-1331-002 
02/14/96 
G.  W.  Fallon 
EST-10A.WB2 


QUANTITY 

MATERIAL/EQUIP 

LABOR 

ITEM  DESCRIPTION 

No. 

Unit 

$/Unit 

Total 

$/Unit 

Total 

100 

LF 

12.75 

1275 

12.79 

1279 

llnsul.,  2"  CalSil  w/cover 

100 

LF 

6.75 

675 

3.58 

358 

4 

Ea 

25 

100 

48.75 

195 

Sch.  40  elbow 

6 

Ea 

17.5 

105 

97 

582 

Weldolet  Connection,  4" 

2 

Ea 

46.75 

94 

72 

144 

1 

Ea 

1100 

1100 

32.50  1 

33 

TOTAL  SOURCE 

COST  Material  I  Labor 
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CONSTRUCTION  COST  ESTIMATE 


Project:  Shut  Down  SEP,  Install  Small  Boilers 

Location:  Fort  Stewart,  GA 

Basis:  Schematic  Design 

ECO  No.:  10B 


RS&H  No.: 
Date: 
Estimator: 
Filename: 


694-1331-002 

02/14/96 

W.T.Todd 

EST-10B.WB2 


QUANTITY  MATERIAL/EQUIP  LABOR 
ITEM  DESCRIPTION  No.  I  Unit  $/Untt  I  Total  $/Unit  I  Total 


Hvdronic  Heating  with  I  5  I  Ea  147664  1  238320120853  1  104265 


iKSSSSESElSilBlSIDI 


TOTAL  SOURCE 

COST  Material  I  Labor 


342,585  MMd370 


Expansion  tank 


Oil  tank,  above  ground 


Valves  and  fittings 


Boiler  Breechin 


Fuel  oil 


Sch  40  steel  pipe 


insul..  Cal.Sil..  Twall 


Boiler  Shed.  20'  x  8' 


_ 

iy.iaitkw*nxiy,Bvv/»il 

ITOTOlimCTZill 


MMP370  MMo370 


sE 


iMsnii 


Total  Project  Cost 
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Hydronic,  Fossil  Fuel  Boilers 


HEATING 


Fossil  Fuel  Boiler  System  Considerations: 

1.  Terminal  units  are  horizontal  unit 
heaters.  Quantities  are  varied  to 
accommodate  total  heat  loss  per 
building. 

2.  Unit  heater  selection  was  determined 
by  their  capacity  to  circulate  the 
building  volume  a  minimum  of  three 
times  per  hour  in  addition  to  the  BTU 
output 


3.  Systems  shown  are  forced  hot  water. 
Steam  boilers  cost  slightly  more  than 
hot  water  boilers.  However,  this  is 
compensated  for  by  the  smaller  size 
or  fewer  terminal  units  required  with 
steam. 

4.  Root  levels  are  based  on  10'  story 
heights. 

5.  MBH  requirements  are  gross  boiler 
output 


Unit  Heater 


System  Components 

QUANTITY 

UNIT 

SYSTEM  8.3-14M280 

HEATING  SYSTEM,  HYDRONIC,  FOSSIL  FUEL,  TERMINAL  UNIT  HEATERS 

CAST  IRON  BOILER,  GAS,  80  MBH,  1,070  S.F.  BUILDING 

Boiler,  gas,  hot  water.  Cl,  burner,  controls  &  insulation  80  MBH 

1.000 

Ea. 

Pipe,  steel,  black,  schedule  40,  threaded,  cpig  &  hngr  lO’OC,  2'  diam 

LF. 

Unit  heater,  1  speed  propeller,  horiiontal,  200’  EWT,  72.7  MBH 

2.000 

Ea. 

Unit  heater  piping  hookup  with  controls 

2.000 

Set 

Boiler  breeching 

1.000 

System 

Expansion  tank,  painted  steel,  ASME,  18  Gal  capacity 

1.000 

Ea. 

Circulating  pump,  Cl,  flange  connection,  1/12  HP 

1.000 

Ea. 

Pipe  covering,  calcium  silicate  w/cover,  1*  wall,  2*  diam 

S‘io200,00& 

LF. 

TOTAL 
COST  PER  S.F. 

1,300 

z^im^ 

o  -m' 

65 


COST  EACH 


INST. 


970 

o  ^ 
o4T58Cr 

48.50 

55.50 

no 


-we 

0.31^ 


8.3-141 


Heating  Systems,  Unit  Heaters 


COST  PER  S.F. 


Heating  systems,  hydronic,  fossil  fuel,  terminal  unit  heaters. 
Cast  iron  boiler,  gas,  80  1,070  S.F.  bldg. 


163  2,140  S.F.  bldg. 

544  M.B.H.,  7,250  S.F.  bldg. 


1400  1,088  M.B.H.,  14,500  S.F.  bldg. 

1440  3,264  M.B.H.,  43,500  S.F.  bldg. 


5,032  M.B.H.,  67,100  S.F.  bldg. 
Oil,  109  M.B.H.,  1,420  S.F.  bldg. 


235  M.B.H.,  3,150  S.F.  bldg. 
940  M.B.H.,  12,500  S.F.  bldg. 


INST. 

TOTAL 

5.50 

11.95 

Coal,  148  M.B.H.,  1,975  S.F.  bldg. 


300  M.B.H.,  4,000  S.F.  bldg. 
2,360  M.B.H.,  31,500  S.F.  bldg. 


Steel  boiler,  gas,  72  M.B.H.,  1,020  S.F.  bldg. 

240  M.B.H.,  3,200  S.F.  bldg. 


480  M.B.H.,  6,400  S.F.  bldg. 
800  M.B.R,  10,700  S.F.  bldg. 


1,960  M.B.H.,  26,100  S.F.  bldg. 
3,000  M.B.H.,  40,000  S.F.  bldg. 


1, 14*+ X  22100 


Lftl*  -  0.b2  x33ioo 


4-744^ 


Imporianf:  See  the  Reference  Sedien  for  crifical  supperiing  data  -  Reference  Nos.,  Crews  &  CHy  Cost  Indexes  I 
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1981  Fundamentals  Handbook 


Tq-^/ 
From  4 

AP 

AP/L 

AP/p 

AP/pL 

pti 

iwf 

Pa 

kPa 

(pti/ 

(Pa/ 

(kPa/ 

(J/ 

(ft/ 

(mllinch/ 

(J/ 

100  ft) 

m) 

m) 

ft  (1) 

kl) 

100  ft) 

ft) 

kf  m) 

psi 

1 

144 

6890 

6.89 

_ 

_ 

- _ 

_ 

_ 

_ 

psf 

0.00694 

1 

4.79 

0.00479 

— 

— 

— 

_ 

_ 

— 

— 

Pa 

0.000145 

0.209 

1 

0.001 

— 

— 

— 

— 

_ 

kPa 

0.145 

209 

1000 

1 

— 

- 

— 

— 

- 

- 

— 

(psi/ 

100  ft) 

_ 

J 

226 

0.226 

(Pa/ 

m) 

_ 

_ 

0.00442 

1 

0.001 

(KPa/ 

m) 

_ 

. 

_ 

_ 

4.42 

1000 

1 

ft(l) 

_ 

_ 

— 

_ 

I 

3.00 

_ 

— 

(J/ 

ks) 

. 

_ 

_ 

_ 

0.344 

1 

(ft/ 

100  ft) 

1 

120 

0.0983 

(milinch/ 

ft) 

0.00833 

1 

0.000819 

(J/ 

kgm) 

— 

— 

— 

— 

— 

_ 

_ 

10.2 

1220.7 

1 

(l)(ft-lb/lb)-ft 


.5.6.7^310  2  4  6  e  10  20  40  €0  BO  100  200  400  600  1000  2000  4000  6000  10000  20000  40000  100000 

GPM.US  GALLONS/ MINUTE 


Fig.  1  Friction  Loss  for  Water  in  Commercial  Steel  Pipe  (Schedule  40) 


system  must  be  equipped  with  air  separation  devices  to 
minimize  the  amount  of  entrained  air  in  the  piping  circuit.  Air 
should  be  vented  at  the  highest  point  of  the  sytem. 

In  the  absence  of  such  venting,  air  can  be  entrained  in  the 
water  and  carried  to  separation  units  at  flow  velocities  of  1.5 
to  2  fps  or  more  in  pipe  sizes  2  in.  and  under.  Minimum 
velocities  of  2  fps  are  therefore  recommended.  For  pipe  sizes  2 
in.  and  over,  minimum  velocities  corresponding  to  .75  ft/100 
ft  (.75  m/100  m)  are  normally  used.  Particular  attention  to 
maintenance  of  minimum  velocities  should  be  observed  in  the 
upper  floors  of  high  rise  buildings  when  the  air  may  tend  to 
come  out  of  solution  because  of  the  reduced  pressures.  Higher 
velocities  should  be  used  in  down-comer  return  mains  feeding 
into  air  separation  units  located  in  the  basement. 

Example  1:  Determine  pipe  size  for  circuit  requiring  20  gpm  flow. 

Solution:  Enter  Fig.  1  at  20  gpm,  read  up  to  pipe  size  within  normal 
design  range,  select  11/2  in.  Velocity  is  3.1  fps  which  is  between  2-4. 
Pressure  loss  is  2.9  ft/100  ft  which  is  between  1-4  ft/ 100  ft. 

Valve  and  Fitting  Pressure  J>rop 

Valve  and  fitting  pressure  drop  is  usually  listed  in  elbow 
equivalents.  The  elbow  equivalent  simply  relates  pressure 
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drop  through  a  valve  or  fitting  to  an  equivalent  pipe  length. 
The  pressure  drop  of  one  elbow  is  approxim^ely  the  same  as 
that  of  a  length  of  straight  pipe  25  times  tht  pipe  diameter. 
The  following  simple  rule-of-thumb  is  often  lUed:  the  equiva¬ 
lent  length  of  pipe  in  feet  for  an  elbow  equalsl^imes  nominal 
pipe  diameter  (inches).  Thus,  a  1-in.  elbow  =  2  equivalent  ft 
of  1-in.  pipe,  a  4-in.  elbow  =  8  equivalent  ft  of  4-in.  pipe,  etc. 

A  more  accurate  determination,  related  to  water  flow 
velocity,  is  listed  in  Table  2. 

Elbow  equivalents  for  valves  and  fittings  for  iron  and  cop¬ 
per  are  shown  in  Table  3. 

Example  2:  Determine  equivalent  feet  of  pipe  for  a  4-in.  open  gate 
valve  at  a  flow  velocity  of  approximately  4  fps. 

Solution:  From  Table  2,  at  4  fps,  each  equivalent  elbow  is  equal  to 
10.6  ft  of  4-in.  pipe.  From  Table  3,  the  4-iq.  gate  valve  is  equal  to  0.5 
elbows.  The  actual  equivalent  pipe  length  (added  to  measure  circuit 
length  for  pressure  drop  determination)  will  be  10.6  x  0.5,  or  5.3 
equivalent  feet  of  4-in.  pipe. 

Tee  Fitting  Pressure  Drop,  Pressure  drop  through  pipe  tees 
varies  with  flow  through  the  branch.  Pressure  drops  arc 
illustrated  in  Fig.  3  for  tees  of  equal  inlet  and  outlet  sizes,  and 
for  the  flow  patterns  illustrated. 
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Of  *h#  tot»l  prodttMd,  v«  •illBuit*  that  apprealiutily  »5t  «nc«r«  th*  ataM  4i.- 

.4—  Th«  ramalnlne  5t  U  ui«d  within  th#  boilar  planta  toi  pawar  aMKiltartaa. 


trlbutlon  ayttan.  Th.  ramalnlri  5t  U  u.ad  within  ‘ht  boUar  plant. 

Thit  anount.  to  .cna  570  Ib/hr  on  tha  avarapa  or  5.0  Billion  Ib/yr.  Than  npproxioaeaiy  96 
Billion  Ib/yr  antera  the  dlatributlon  ay.tam. 

5.  CAUSES  FOR  HtAI  LOSS  FROM  BURtR)  PIFE 

In  order  to  Blnlalaa  heat  loaiaa  from  ataam  and  eondanaata  pip#  Itoea*  tha  llnaa  era  ^ 
uauaXly  inaulntad.  SoBatliwa  tha  plpaa  may  run  above  fround  but  nora  t^nnly,  tha  plpaa  are 
hurlad^roB  two  to  alx  feat  balow  tha  aurfaca.  If  th#  Inaulallon  1#  liitnet  und 
around  holpi  t«  tnaulat#  the  pipe  froti  cold  teDparaturar  In  tha  vlntar  and  to  reduce  the 
hI!rio..I.  U  thla  Mctlon,  wi  preaenc  eatlMtee  of  tha  haat  loeeae  for  wall  ineolatad 
Jl^M^ae  well  a.  for  plp#a  with  detwrloratad  Inaolatlon  and  under  varlioa  fallura  eondltlon#, 

Rent  Loaa  Fron  Drv.  Inaulntad.  Burled  ripea.  Heat  loeaan  have  bapn  ealeuJatad  for 
varied  aoll  eondltlon.'^and  variou#  type#  of  inaulatlon  by  Klnf  ac.Nal.I|5).  For  the  awaopla 
of  a  nlx-lnch  eiean  Una  at  325'r  with  four  Inchca  of  calelu*  slllcata  inaulatlon  in  elay  of 
Iveral.  Ind  a  aoll  tanparatur.  of  50‘r.  Cha  rata  of  haat  loa.lwould  b.  .ppro*l»taly 

55  Btl/heur  par  linear  foot  of  pipe.  For  tha  Ft.  McClellan  iyataa  vltfc  a  ataaa  taBparatnre 
of  35B*r  and  a  (round  tanparnfurt  of  «0*F,  tha  loa.  rate  would  be  about  52  Itu/hr-ft. 

iioiir  Loo#  From  Bara  Ptnaa  in  Air.  Th#  aiopla.t  eaaa  to  eonatdor  la  a  bare  pipe  anpnaad 
to  imblant  nir  on  a  dry,  still  day.  For  thla  easo,  th#  two  aajor  heati  laaa  «ae^fllaaa  are 
natural  cenv#etlon  and  radiation.  Ua  eon.lder  th#  eae#  of  a  #lx»lneh  plpa  with  33S  F  staan 
and  Aublant  atr  at  150»F  (a  typical  tamp.rature  In.ld#  a  dry  vault,  whara  nuch  of  the  bar# 
nloa  1#  found).  Tha  e.timatad  loa#  du#  to  natural  eonvactlon  undar  tlitae  condlCiona  i a  about 
350  litu/hour  por  foot  of  plpa.  Kralth  (4)  In  Table  5.1  give#  a  value  of  aalaaivlty  of  O.B 
for  o)(l(Jlzed  nte#l  pip«.  Kor  the  snne  plpi.  tho  ••tlMted  radiation  losa  ia  approx i mat aly 
570  tlu/hr-fc.  T»it  total  loar  per  foot  of  here  pipe  under  then#  circuaetORCtn  !•  then  9*0 
fttu/hr*ft  a 

ttirled  Ptrei  With  Entr/ipped  Molature  gnd  Deteriorated  IneuletlOHni  OheeP^ations  of  acttitl 


ttiried  Ptpei  With  Entrapped  Moiature  gnd  Deteriorated  Ineuletlenj  OheeP^ntions  oi  ACttiti 
burlad  tiaan  tlna#  Indlcntca  that  th#  hrnt  loana#  nr#  lubat-ntlally  hllgliar  than  th*  ihaoral- 
Ical  lo#i>oa.  Conaldaratlon  of  tho  siagnltudea  of  tho  ob##rv#d  lo#aai  auggaate  thnt  the  plpa  1# 
bnhavlnK  thouph  there  were  no  innuletlpng  end  that  the  pipe  ia  in  i^lmt  eoniect  with  the 
•urroundlng  soil.  Tha  Boat  likely  phy.lcal  axplanntion  la  that  th#  eonduetlvUy  ha#  ba.B 
croaclv  anhanced  by  tha  deterioration  of  tha  Inaulatlon  fron  tha  coabinad  affaeta  of  hast  and 
BOlatttta  that  get#  Inlu  tha  ayatao  by  atean  leak,  or  tha  intrualon  of  igrovnd  F.nrroppwl 

iMlatuTa  could  be  bolllrg  near  the  aurfaca  of  the  pipe  and  eondantlng  lon  *  ^ 

enbeooled  boiling  and  the  fornation  of  a  tharnal  convection  loop  In  wuter  filling  the  apace 
batwaen  tha  pipe  and  Jacket  could  h.  occurring.  Both  theta  proeesaea iproduee  aatretaely  high 
haa*.  tranaftr  rot«a  eonparad  to  .the  rate  through  dry  insulation.  If  it  ia  atsubad  that  the 
cenduetlvlty  of  the  iRfulatlon  la  Infinite,  the  nodal  of  King  at  al.  yields  a  hast  transfer  ^ 

factor  of  about  1.8  Btu/hr-*F  par  foot  of  slx-lnch  dlanatar  pipe.  Fof  th#  slx-lnch  pipe  at 
330*r  and  a  BO'F  ground  tanparatura,  tho  rota  of  haat  leas  par  foot  of  pipe  would  be  4ft0 
Btu/hr-ft.  This  conparea  with  tha  observed  value  of  about  273  Beu/hr-ft. 

Haat  Loaa  Frow  Flooding  o*  Vaults.  A  eoBftonly  obsarved  fallura  Of  otaan  line#  la  the 
failure  of  sunp  pumps  in  valve  pita  and  tha  aub#a«juant  covering  of  tha  atann  pipe  with  water. 
Ihe  aource  of  the  water  cao  he  either  eendaBMt#  fron  staan  trapa.  which  collacta  in  the  vault 
and  causes  flooding  whan  aunp  pumps  fail,  or  Intrualon  of  ground  watat  into  tha  pics  throttgh 
eracka  in  Cha  pit  vail  or  around  pipe,  that  penetrate  the  pit  walls.  Water  In  the  vauUa  la 
eoemonly  heated  to  eanperatures  that  are  rather  hot;  ve  aaaume  here  that  the  water  In  the 
vault  la  hasted  to  I50*r.  The  estlBseed  rate  of  heat  leas  froB  a  bare,  slx-lnch  ataam  PiP« 
carrying  338*F  atenn  and  covered  hy  ISO’F  water  li  50,000  Etu/hr-(t.  (Thla  aatlnata  could  be 
hiaher.  perhaps  at  high  as  150.000  Btu/hr-ft  depending  on  the  assumed  hast  eranaf.r  nach- 
anl.m.)  Notice  that  tha  loaa  la  nearly  sixty  tle*a#  ae  large  as  tha  leas  frois  dry,  bate  pipe. 
Psrhap#  even  more  Incnrastine.  the  rate  of  heat  loss  would  be  190  tlaaa  greater  than  tha 


A  .3.10-  ie>'^ 


Fort  Stewart  ~  Central  Energy  Rant 
Rlenome:  FS-VPDIS.WQ1 
12/15/95 

Approximate  Distance  Between  Valve  Pits  (l) 


ZONE 

1 

ZONE  2N 

ZONE  2S 

ZONE  3 

SEP  ZONE 

RT# 

LN.FT. 

RT# 

LN.FT. 

RT# 

LN.FT. 

PIT# 

LN.FT. 

PIT# 

LN.FT. 

CP-B1 

200 

CP-V1 

150 

VI -B1 

700 

CP-? 

700 

Cl -VI 

1500 

(2) 

B1-V4 

1000 

VI -V2 

200 

B1-V1 

1500 

?-1 

800 

VI -V2 

100 

(2) 

VI -V2 

600 

V2-V3 

350 

V1-B2 

300 

?-2 

400 

V2-V3 

1700 

(2) 

V2-V3 

200 

ro 

> 

650 

B2-B3 

550 

2-2A 

400 

V3-V4 

450 

(2) 

V3-V4 

350 

V4-V5 

600 

B3-V1 

250 

2A-3 

500 

V4-V5 

600 

(2) 

V4-V5 

300 

V5-V6 

800 

VI -V2 

250 

3-3A 

400 

V5-V6 

500 

(2) 

V5-V6 

550 

V6-V7 

800 

VI -V3 

350 

3A-6 

550 

V6-SP 

100 

(2) 

V6-V7 

400 

V2-V8 

750 

V3-V4 

250 

4-5 

900 

SP-V7 

200 

oo 

> 

1 

> 

600 

V8-V9 

300 

V3-V6 

300 

5-6 

650 

V7-V8 

150 

V8-V9 

350 

V4-V5 

200 

6-7 

850 

V8-V9 

550 

V9-V10 

350 

V3-V7 

650 

7-8 

950 

V9-V10 

650 

V10-V11 

250 

V7-V8 

250 

8-9 

1000 

V10-V11 

800 

VII -VI 2 

500 

V8-V9 

500 

9-10 

1000 

VII -VI 2 

650 

V12-V13 

1000 

V9-V10 

200 

10-11 

900 

V12-V13 

800 

V13-V14 

350 

V9-V11 

450 

11-12 

500 

V14-V15 

400 

12-13 

950 

V15-V16 

400 

13-13A 

750 

V16-V17 

500 

12-14 

950 

V17-V18 

800 

14-15 

200 

15- 16  250 

16- 16A  300 

16A-17  200 

17- 18  200 

18- 19  100 

19- 20  150 

20- 22  200 

21-22  100 

22-23  350 

15-24C  350 

24C-24B  200 

24B-24  200 

24-24A  200 

24A-25  150 

24A-25A  300 

25A-26  100 

26- 26A  200 

26A-27  250 

27- 28  250 


TOTAL  LN.FT. 

9100 

4600 

6700 

17400 

8750 

MILES 

1.7 

0.9 

1.3 

3.3 

1.7 

8.8 

MAX  LNFT/VP 

1000 

800 

1500 

1000 

1700 

AVG  LNFT/VP 

479 

511 

447 

458 

625 

tfio 

MIN  LNFT/VP 

200 

150 

200 

100 

100 

NO.  OF  PITS  (1) 

19 

9 

15 

38 

14 

95 

(1)  There  are  other  valve  boxes  and  droin  pits 
that  are  not  shown  on  our  HTW  system  map. 

(2)  These  pipes  carry  steam. 
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Installing  Centrador's  Overhead  &  Profit 

Below  are  the  average  installing  contractor’s  percentage  mark-ups 
applied  to  base  labor  rates  to  arrive  at  typical  billing  rates. 

Column  A:  Labor  rates  are  based  on  union  wages  averaged  for  30 
major  U.S.  cities.  Base  rates  including  fringe  benefits  are  listed  hourly 
and  daily.  These  figures  are  the  sum  of  the  wage  rate  and  employer-paid 
fringe  benefits  such  as  vacation  pay,  employer-paid  health  and  welfare 
costs,  pension  costs,  plus  appropriate  training  and  industry  advancement 
funds  costs. 

Column  B:  Workers’  Compensation  rates  are  the  national  average  of 
state  rates  established  for  each  trade. 

Column  C;  Column  C  lists  average  fixed  overhead  figures  for  all  trades. 
Included  are  Federal  and  State  Unemployment  costs  set  at  7.3%; 

Social  Security  Taxes  (FICA)  set  at  7.65%;  Builder’s  Risk  Insurance  costs 
set  at  0.34%;  and  Public  Liability  costs  set  at  1.55%.  All  the  percentages 
except  those  for  Social  Security  Taxes  vary  from  state  to  state  as  well  as 
from  company  to  company. 


Columns  D  and  E:  Percentages  in  Columns  D  and  E  are  based  on  the 
presumption  that  the  installing  contraaor  has  annual  billing  of 
1500,000  and  up.  Overhead  percentages  may  increase  with  smaller 
annual  billing.  The  overhead  percentages  for  any  given  contraaor  may 
vary  greatly  and  depend  on  a  number  of  factors,  such  as  the 
contractor’s  aimual  volume,  engineering  and  logistical  suppon  costs, 
and  staff  requirements.  The  figures  for  overhead  and  profit  will  also  vary 
depending  on  the  type  of  job,  the  job  location,  and  the  prevailing 
economic  conditions.  All  faaors  should  be  examined  very  carefully  for 
each  job. 

Column  F:  Column  F  lists  the  total  of  Columns  B,  C,  D,  and  E. 

Column  G:  Column  G  is  Colunrn  A  (hourly  base  labor  rate)  multiplied 
by  the  percentage  in  Column  F  (O&P  percentage). 

Column  H:  Column  H  is  the  total  of  Column  A  (hourly  base  labor  rate) 
plus  Column  G  (Total  O&P). 

Column  1:  Column  1  is  Column  H  multiplied  by  eight  hours. 


A 

B 

C 

D 

E 

F 

G 

H 

1 

Base  Rate 

Work- 

Average 

Total 

Rate  with 

Incl.  Fringes 

ers’ 

Rxed 

Over- 

Overhead  &  Profit 

OliP 

Comp. 

Over- 

Abbr. 

Trade 

Hourly 

Daily 

Ins. 

head 

head 

Profit 

% 

Amount 

Hourly 

Daily 

Skwk 

Skilled  Workers  Average  (35  trades) 

$25.95 

20.2% 

16.8% 

■  lES 

10% 

60.0% 

$15.55 

$41.50 

IffSFIlilil 

Helpers  Average  (5  trades) 

19.25 

■KfiSI 

21.4 

m  M 

59.2 

11.40 

30.65 

245.20 

Foreman  Average,  Inside  ($.50  over  trade) 

26.45 

211.60 

20.2 

■  111 

60.0 

15.85 

42.30 

Kilil 

Foreman  Average.  Outside  ($2.00  over  trade) 

27.95 

223.60 

20.2 

mw 

60.0 

16.75 

44.70 

llii 

Clab 

Common  Building  Laborers 

19.80 

158.40 

21.9 

1  11.0 

59.7 

11.80 

31.60 

E:£j 

Asbe 

Asbestos  Workers 

28.55 

228.40 

19.7 

■ 

■1 

IBSI 

■ 

■ 

1^^ 

46.40 

371.20 

Boil 

Boilermaker 

30.05 

240.40 

17.7 

■ 

■ 

■ 

■ 

^BimkIB 

48.25 

386.00 

Brie 

Bricklayers 

25.90 

207.20 

19.4 

■ 

■ 

11.0 

■ 

■ 

^BEt:!B 

40.70 

325,60 

Brhe 

Bricklayer  Helpers 

20.00 

160.00 

19.4 

■ 

11.0 

■ 

B 

57.2 

11.45 

31.45 

251.60 

Carp 

Carpenters 

25.20 

201.60 

21.9 

■ 

■ 

11.0 

■ 

B 

59.7 

15.05 

40.25 

322.00 

Cefi 

Cement  Finishers 

24.35 

194.80 

12.8 

11.0 

50.6 

36.65 

iHijciirii 

Elec 

Electricians 

29.30 

234.40 

8.0 

16.0 

^KikB 

^B  SsB 

44.20 

353.60 

Elev 

Elevator  Constructors 

30.05 

240.40 

9.6 

16.0 

^HTXn 

45.80 

Eqhv 

Equipment  Operators.  Crane  or  Shovel 

26.75 

214.00 

12.9 

14.0 

53.7 

14.35 

41.10 

328.80 

Eqmd 

Equipment  Operators,  Medium  Equipment 

25.70 

205.60 

12.9 

14.0 

53.7 

13.80 

39.50 

Eqlt 

Equipment  Operators.  Light  Equipment 

24.70 

197.60 

12.9 

■ 

MM 

■ 

53.7 

37.95 

303.60 

Eqol 

Equipment  Operators,  Oilers 

21.90 

175.20 

12.9 

■ 

■ 

in 

■ 

■ 

53.7 

■HB 

33,65 

269.20 

Eqmm 

Equipment  Operators.  Master  Mechanics 

27.55 

220.40 

12.9 

in 

■ 

■ 

53.7 

14.80 

42.35 

338.80 

GIaz 

Glaziers 

199.20 

16.0 

in 

■ 

B 

53.8 

13.40 

38.30 

306.40 

Lath 

Lathers 

24.95 

199.60 

13.5 

in 

■ 

B 

51.3 

12.80 

37.75 

Marb 

Marble  Setters 

205.20 

19.4 

b7.2 

14.65 

40.30 

322.40 

Mill 

Millwrignts 

212.40 

13.2 

in 

51.0 

13.55 

40.10 

Mstz 

Mosaic  &  Terrazzo  Workers 

25.25 

202.00 

11.0 

■ 

48.8 

12.30 

37.55 

Pord 

Painters,  Ordinary 

22.95 

183.60 

16.8 

11.0 

54.6 

12.55 

35.50 

Psst 

Painters,  Structural  Steel 

23.95 

191.60 

62.5 

11.0 

B 

100.3 

24.00 

47.95 

Pape 

Paper  Hangers 

23.30 

186.40 

16.8 

■ 

■ 

■IM 

■ 

54.6 

12.70 

Pile 

Pile  Drivers 

25.35 

202.80 

33.6 

■ 

■ 

Bfciw 

■ 

76.4 

19.35 

44.70 

357.60 

Plas 

Plasterers 

24.20 

193.60 

17.4 

■ 

■i 

■Ini 

■ 

55.2 

13.35 

37.55 

Plah 

Plasterer  Helpers 

20.15 

161.20 

17.4 

■ 

11.0 

B 

55.2 

11.10 

31.25 

Plum 

Plumbers 

30.05 

240.40 

10.2 

■1 

16.0 

B 

53.0 

15.95 

■cHifilil 

Rodm 

Rodmen  (Reinforcing) 

27.75 

222.00 

36.3 

■1 

KHI 

■ 

111 

21.40 

49.15 

393.20 

Rofc 

Roofers.  Composition 

22.55 

180.40 

37.4 

1 

■ 

■llfl 

75.2 

16.95 

39.50 

316.00 

Rots 

Roofers.  Tile  &  Slate 

22.60 

180.80 

37.4 

11.0 

n 

75.2 

17.00 

39.60 

316.80 

Rohe 

Roofers.  Helpers  (Composition) 

15.95 

127.60 

37.4 

11.0 

75.2 

12.00 

27.95 

223.60 

Shee 

Sheet  Metal  Workers 

28.95 

231.60 

13.8 

56.6 

16.40 

45.35 

362.80 

Spri 

Sprinkler  Installers 

31.30 

250.40 

10.4 

■■ 

53.2 

16.65 

47.95_ 

383.60 

Stpi 

Steamfitters  or  Pioefitters 

30.30 

242.40 

10.2 

53.0 

16.05 

370.80 

Ston 

Stone  Masons 

25.90 

207.20 

19.4 

57.2 

14.80 

325.60 

Sswk 

Structural  Steel  Workers 

27.85 

222.80 

46.4 

87.2 

24.30 

52.15 

■■1 

Tilf 

Tile  Layers 

25.05 

200,40 

11.0 

■1 

48.8 

12.20 

37.25 

Bl 

Tilh 

Tile  Layers  Heloers 

20.30 

162.40 

11.0 

11.0 

BHI 

48.8 

9.90 

241.60 

Trit 

Truck  Drivers.  Light 

20.35 

162.80 

17.0 

11.0 

54.8 

11.15 

31.50 

252.00 

Trhv 

Truck  Drivers.  Heavy 

20.70 

165.60 

17,0 

BEi 

54.8 

11.35 

32.05 

256.40 

Ssw! 

Welders.  Structural  Steel 

27.85 

222.80 

46.4 

Hsi 

87.2 

24.30 

52.15 

417.20 

Wrek 

*Wrecking 

19.80 

158.40 

44.8 

j 

11.0 

82.6 

16.35 

36.15 

289.20 

*Not  included  in  Averages. 


A. 3, 10-2.2. 


City  Cost  Indexes 


PENSACOLA 


2  SITE  WORK 


CONCRETE  FORMWORK 
CONCRETE  REINFORCEMENT 
CAST  IN  PLACE  CONCRETE 


3  CONCRETE 


4  MASONRY 

5  METALS 

6  WOOD  A  PLASTICS 

7  THERMAL  A  MOISTURE  PROTECTION 

8  DOORS  A  WINDOWS 


092  LATH,  PLASTER  A  GYPSUM  BOARD 
095  ACOUSTICAL  TREATMENT  A  WOOD  FLO 
096  FLOORING  A  CARPET 

099  PAINTING  A  WALL  COVERINGS 


9  FINISHES 


10-14  TOTAL  DIV.  10-14 

15  MECHANICAL 

16  ELECTRICAL 


1-16  WEIGHTED  AVERAGE 


MAT. 

INST. 

TOTAL 

MAT. 

INST. 

TOTAL 

110.3 

72.8 

81.5 

125.3 

85.9 

95.0 

94.2 

71.0 

74.5 

97.3 

71.6 

75.5 

95.1 

72.5 

82.4 

95.1 

79.0 

86.0 

91.5 

75.4 

84.6 

88.7 

78.0 

84.1 

87.4 

74.3 

80.8 

86.3 

76.7 

81.4 

76.9 

70.2 

72.8 

77.4 

75.6 

76.2 

98.8 

93.5 

96.8 

107.9 

95.0 

103.0 

88.6 

72.7 

80.6 

94.5 

71.1 

82.8 

99.6 

74.6 

88.0 

96.6 

75.6 

86.9 

95.9 

69.5 

89.5 

98.1 

68.2 

90.9 

101.0 

72.5 

82.5 

101.6 

70.8 

81.7 

102.4 

72.5 

83.0 

102.4 

70.8 

82.0 

121.8 

75.3 

110.7 

113.0 

74.9 

103.8 

100.9 

70.1 

83.0 

104.2 

77.6 

88.7 

108.6 

71.4 

89.7 

107.7 

72.7 

89.9 

lOO.O 

81.8 

96.1 

100.0 

83.9 

96.6 

100.0 

72.9 

88.0 

100.0 

70.8 

87.1 

98.0 

84.9 

89.3 

98.0 

63,0 

74.6 

97.5 

76.7 

87.4 

99.2 

75.1 

87.6 

ST.  PETERSBURG 


TALLAHASSEE 


95.8  37.8 
99.3  64.5 
95.2  43.0 


95.0  46.6 


84.9 

37.4 

55.4 

97.2 

75.1 

88.9 

92.9 

38.3 

65.6 

96.9 

38.3 

69.9 

'  95.7 

35.2 

81.2 

99.7 

36.9 

59.0 

96.6 

36.9 

58.0 

112.3 

24.6 

91.3 

104.2 

34.5 

63.7 

96.9  138.9  85.9 


46.6  84.5  69.7 

79.7  101.5  64.9 

72.9  95.2  69.0 


70.5  I  93.5  70.1 


82.6  67.6 

97.1  89.6 

80.1  71.1 

96.6  66.9 

95.7  66.5 


94.5  70.9 

96.6  70.9 
106.7  68.0 


mat.  INST.  TOTAL!  MAT.  INST.  TOTAL 


126.2  85.6  95.0 1 125.7  85.2  94.6 


92.6  70.1 


73.3  119.2  66.9 

94.3  101.0  92.4 

75.6  90.8  65.2 

82.9  96.3  63.1 

88.7  96.8  60.4 


98.9  64.8 
98.0  64.8 


72.0  94.1  64.8 

81.0  98.5  74.3 

84.0  101.4  70.2 


101.0  92.4 
90.8  65.2 


69.3 

84.9 

88.1 


81.2 


86.7 

97.7 
78.0 
81.0 
88.0 


76.8  101.6  50.7 
76.5  102.4  50.7 


97.3  53.0 
95.1  65.2 
91.7  58.4 


87.7  59.2 


83.6  52.6 
99.2  88.1 

94.5  51.6 

96.6  58.8 
98.1  53.9 


97.4  111.4  67.8  100.9  113,0  49.7 
89.3  104.2  65.4  81.6  104.2  55.7 


107.7  51.9 


96.3  47.1 


99.2  48.1 


100.0 

73.3 

94.3 

100.0 

76.8 

95.1 

100.0 

68.8 

86.2 

100.0 

68.7 

86.2 

101.8 

63.4 

76.2 

98.5 

68.1 

78,2 

98.8 

71.8 

85.7 

101.0 

71.8 

86.9 

100.0 

74.0 

94,5 

100.0 

54.8 

80.0 

98.0 

58.3 

71.5 

FLORIDA 


TAMPA 


98.5  62.1 


GEORGIA 


COLUMBUS 


2  SITE  WORK 


CONCRETE  FORMWORK 
CONCRETE  REINFORCEMENT 
CAST  IN  PLACE  CONCRETE 


3  CONCRETE 


MASONRY 

MHALS 

WOOD  A  PLASTICS 

THERMAL  A  MOISTURE  PROTEQION 

DOORS  A  WINDOWS 


LATH.  PWSTER  A  GYPSUM  BOARD 
ACOUSTICAL  TREATMENT  &  WOOD  FLOORING 
FLOORING  &  CARPET 
PAINTING  A  WALL  COVERINGS 


9  FINISHES 


10-14  TOTAL  DIV.  10-14 

15  MECHANICAL 

16  ELEaRICAL 


1-16  WEIGHTED  AVERAGE 


ATLANTA  AUGUSTA  COLUMBUS  | 

MAT.  INST.  TOTAL)  MAT.  INST.  TOTALl  MAT.  INST.  TOTAL  MAT.  INST.  TOTAL  ItAT.  INST.  TOTAL |  MAT. 

126.9  85.6  95.1 1 110.4  74.2  82  5  114.3  92.8  97.8 


96.9  50.8  57.8  98.0  70.3  74.5 

95.1  76.4  84.6  98.5  77.5  86.7 

95.5  48.9  75.6  101.1  71.2  88.3 


89.4  57.0  73.0  94.0  72.1  82.9 


83.4  38.9  55.7  92.1  63.6  74.4 


126.9 

85.6 

95.1 

97.3 

64.9 

69.8 

95.1 

74.3 

83.4 

101.7 

70.2. 

88.2 

92.4 

70,2 

81.2 

82.8 

66.9 

72.9 

102.2 

92.4 

98.5 

94.5 

65.2 

79.8 

96.6 

64.3 

81.7 

98.1 

60.4 

89.0 

101.6 

64.8 

77.7 

102.4 

64.8 

78.1 

113.0 

67.8 

102,1 

104.2 

65.4 

81.6 

107.7 

65.3 

86.1 

100.0 

76.8 

95.1 

100.0 

68.7 

86.2 

97.5 

68.1 

77.9 

99.5 

71.8 

86.1 

MACON 


INST.  TOTAL 


83.4  38.9 

96.8  89.0 
93.7  51.6 

96.4  55.7 

95.9  53.7 


93.7  74.5 

99.7  72.2 
94.2  70.0 
94.2  67.9 


93.3  68.1 


95.1  71.5 


93.5  100.0  75.4 
80.9  100.1  71.7 

76.5  93.4  82.3 


110.2 

91.5 

95.8 

110.4 

74.3 

82.6 

111.6 

91.9 

96.5 

94.5 

61.8 

66.7 

96.9 

50.4 

57.4 

95.9 

65.9 

70,5 

104.0 

69.1 

84.4 

95.1 

76.4 

84.6 

97.4 

76.7 

85.8 

95.6 

57.9 

79.5 

95.5 

49.5 

75.8 

95.5 

53.3 

77.5 

90.5 

62.2 

76.2 

89.4 

57.0 

73.0 

89.7 

65.1 

77.3 

92.2 

49.1 

65.4 

83.4 

39.3 

56.0 

98.6 

46.7 

66.4 

92.4 

69.4 

83.7 

96.7 

89.3 

93.9 

91.7 

90.1 

91.1 

95.9 

64.6 

80.3 

93.7 

51.3 

72.5 

97.4 

69.9 

83.6 

93.6 

59.5 

77.9 

96.1 

55.7 

77.5 

•95.1 

62.9 

80.2 

90.6 

59.3 

83.1 

95.9 

53.8 

85.7 

94.2 

64.8 

87.1 

111.3 

64.1 

80.7 

101.6 

50.4 

68.4 

108.3 

69.5 

83.2 

108.7 

64.1 

79.8 

102.4 

50.4 

68.7 

95.9 

69.5 

78.8 

86.7 

51.5 

78,2 

113.0 

41.0 

95.7 

87.8 

47.5 

78.2 

99.0 

47.9 

69.3 

100.9 

48.3 

70.3 

102.4 

59.0 

77.2 

94.4 

58.6 

76.1 

105.7 

47.8 

76.2 

91.5 

62.0 

76.5 

100.0 

71.0 

93.8 

100.0 

69.4 

93.5 

100.0 

73.6 

94.4 

100.1 

54.0 

79.7 

100.0 

46.2 

76.2 

100,0 

52.1 

78.8 

96.9 

61.3 

73.2 

93.3 

49.4 

64.0 

91.4 

63.3 

72.7 

95.5 

62.5 

79.5 

97.1 

55.7 

77.1 

95.4 

65.4 

80.9 

POCATEUO 


2  SITE  WORK 


CONCRETE  FORMWORK 
CONCRETE  REINFORCEMENT 
CAST  IN  PLACE  CONCRETE 


3  CONCRETE 


4  MASONRY 

5  METALS 

6  WOOD  &  PLASTICS 

THERMAL  &  MOISTURE  PROTEaiON 
DOORS  &  WINDOWS 


LATH.  PLASTER  &  GYPSUM  BOARD 
ACOUSTICAL  TREATMENT  &  WOOD  FLOORING 
FLOORING  &  CARPET 
PAINTING  &  WALL  COVERINGS 


9  FINISHES 


10-14  TOTAL  DIV.  10-14 

15  MECHANICAL 

16  ELECTRICAL 


1-16  WEIGHTED  AVERAGE 


110.6  76.1 


INST.  TOTAL! J^T.  INST.  TOTAL |  MAT.  INST.  TOTAL!  MAT.  INST.  TOTALj  MAT.  INST.  TOTALj  MAT.  INST.  TOTAL 


97.0 

60.5 

66.0 

100.7 

69.5 

83.2 

91.5 

56.6 

76.6 

88.3 

62.5 

75.3 

86.9 

57.6 

68.7 

97.1 

87.6 

93.5 

93.8 

60.9 

77.3 

96.4 

59.2 

79.3 

95.9 

56.7 

86.4 

101.6 

60.4 

74.9 

102.4 

60.4 

75.2 

113.0 

60.7 

100.4 

100.9 

59.9 

77.0 

105.8 

60.5 

82.8 

100.0 

71.7 

94.0 

100.0  ( 

80.5 

93.3 

65.4 

74.7 

97.2 

64.6 

81.4 

80.8  51.9 
100.8  50.3 
93.0  57.4 


89.8  50.6 
96.5  80.7 
76.0  50.3 


91.4  46.3 
93.7  49.4 
98.0  49.4 
105.1  48.5 


86.4 

99.3 

96.3 

97.4 

89.3 

90.5 

96.0 

78.4 

86.1 

98.6 

93.8 

96.6 

103.2 

88.7 

95.9 

92.7  92.2 


87.1  90.0 

96.1  101.6 


89.1  99,3 


97.4  89.3 
96.3  78.5 


93.9  101.8 1  99.6  93.8 


91.0  103.11103.7  88.6 


65.4  131.3  134.3  133.2  131.8  81.0 

90.6  117.4  107.6  113.7  112.9  82.2 

63.1  100.6  165.6  133.1  95.1  88.5 

79.5  109.5  133.7  120.6  97.9  84.0 


80.5  110.6  146.5  119.2 


94.9  81.7 
89.0  87.9 


96.8  55.0 


65.0  95.7  167.7  142.3  89.0  87.9 

66.5  132.8  167.7  155.4  96.2  87.9 

91.5  127,8  128.3  127.9  97.5  74.8 

67.6  123.8  148.0  137.9  109.4  67.9 


75.5  1 124.5  153.9  139.5 1  93.2  84.6 


93.7  100.0  129.2  106.2  100.0  86.1 

77.3  100.1  119.4  108.6  99.8  85.6 

57.2  109.7  128.8  122.5  85.2  78.7 


76.6  1115.9  129.5  122.5  101.0  85.2 


A.3./0-Z2 


128.8 

96.6 

108.8 

136.3 

82,7 

103.0 

96.2 

90.7 

94.1 

112.5 

82.2 

101,1 

98.7 

83.6 

91.2 

95.1 

88.5 

91.8 

167.6 

89.8 

131.7 

98.0 

83.8 

91.5 

116.3 

85.0 

108.7 

94.9 

78.5 

91.0 

135.3 

83.0 

101.4 

89.0 

87.9 

88.3 

144.9 

83.0 

104.8 

96.2 

87.9 

90.8 

135.1 

97.9 

126.2 

97.5 

74.8 

92.1 

134.4 

91.3 

109.3 

109.4 

78.2 

91.3 

156.4 

89.0 

122.1 

93.2 

85.8 

89.4 

97.0  100.0  100.6  100.1  100.0  86.1 
93.5  100.6  94.1  97.7  99.8  85.6 

80.9  87.5  92.2  90.6  85.7  79.4 


111.9  92.1  102.31101.3  85.5 


533 


ECO  NUMBER  11 


CONTRACT  WITH  A  LEAK  DETECTION  SERVICE  OR  PURCHASE  LEAK 
LOCATING  EQUIPMENT  FOR  USE  WHEN  A  MAJOR  HTW  LEAK  OCCURS 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-11 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-11  PURCHASE  LEAK  DETECTION  EQUIPMENT 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  05-06-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  55500. 

B.  SIOH  $  0. 

C.  DESIGN  COST  $  0. 

D.  TOTAL  COST  (lA+lB+lC)  $  55500. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0. 

0. 


55500, 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


UNIT  COST 

SAVINGS 

ANNUAL 

.  $ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU(l) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A. 

ELECT  $  13.74 

0. 

$ 

1. 

15.08 

$ 

21. 

B. 

DIST  $  4.40 

0. 

$ 

0. 

18.57 

$ 

0. 

C. 

RESID  $  .00 

0. 

$ 

0. 

21.02 

$ 

0. 

D. 

NAT  G  $  .00 

0. 

$ 

0. 

18.58 

$ 

0. 

E. 

COAL  $  .00 

0. 

$ 

0. 

16.83 

$ 

0. 

F. 

PPG  $  .00 

0. 

$ 

0. 

17.38 

$ 

0. 

L. 

OTHER  $  1.34 

76. 

$ 

102. 

14.88 

$ 

1511. 

M. 

DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0. 

N. 

TOTAL 

76. 

$ 

103. 

$ 

1532. 

NON 

ENERGY  SAVINGS (+)  / 

COST(-) 

A. 

1 

ANNUAL  RECURRING 

(+/- 

■) 

$ 

5658. 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

14.88 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1) 

$ 

84191. 

B. 

NON  RECURRING  SAVINGS (+)  /  COSTS (- 

•) 

SAVINGS (+) 

YR 

DISCNT  DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+)/ 

(1) 

(2) 

(3) 

COST( 

-)(4) 

d. 

TOTAL 

$  0. 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/COST(-) ( 3A2+3Bd4)$ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


84191. 

5761. 

9.63  YEARS 
85723. 
1.54 


****  Project  does  not  qualify  for  ECIP  funding; 


4,5,6  for  information  only. 


A. 3.  /I  -Z 


V/lTK  eco'j  <{fi^  fciZA 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-llX 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-11  PURCHASE  LEAK  DETECTION  EQUIPMENT 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  05-06-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

$ 

55500. 

B.  SIOH 

$ 

0. 

C.  DESIGN  COST 

$ 

0. 

D.  TOTAL  COST  (lA+lB+lC) 

$ 

55500. 

E.  SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

0. 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

$ 

0. 

G.  TOTAL  INVESTMENT  (ID 

-  IE 

-  IF) 

$ 

55500. 

2.  ENERGY  SAVINGS  (+)  / 

COST 

(-) 

DATE  OF  NISTIR  85-3273-X 

USED 

FOR  DISCOUNT 

FACTORS 

OCT 

1994 

FUEL 


UNIT  COST 
$/MBTU(l) 


SAVINGS 

MBTU/YR(2) 


ANNUAL  $ 
SAVINGS(3) 


DISCOUNT 

FACTOR(4) 


DISCOUNTED 

SAVINGS(5) 


A. 

ELECT  $  13.74 

0. 

$ 

1. 

15.08 

$ 

21 

B. 

DIST  $  4.40 

0. 

$ 

0. 

18.57 

$ 

0 

C. 

RESID  $  .00 

0. 

$ 

0. 

21.02 

$ 

0 

D. 

NAT  G  $  .00 

0. 

$ 

0. 

18.58 

$ 

0 

E. 

COAL  $  . 00 

0. 

$ 

0. 

16.83 

$ 

0 

F. 

PPG  $  . 00 

0. 

$ 

0. 

17.38 

$ 

0 

L. 

OTHER  $  1.34 

66. 

$ 

88. 

14.88 

$ 

1306 

M. 

DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0 

N. 

TOTAL 

66. 

$ 

89. 

$ 

1327 

NON 

ENERGY  SAVINGS (+)  / 

COST(- 

) 

A. 

ANNUAL  RECURRING  (+/- 

■) 

$ 

5658 

(1)  DISCOUNT  FACTOR 

(TABLE 

A) 

14.88 

(2)  DISCOUNTED  SAVING/COST 

{3A 

X 

3A1) 

$ 

84191 

B. 

NON  RECURRING  SAVINGS (+)  / 

COSTS (- 

•) 

SAVINGS (+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+)/ 

(1) 

(2) 

(3) 

COST( 

-)(4) 

d. 

TOTAL 

$ 

0. 

0. 

C. 

TOTAL  NON  ENERGY  DISCOUNTED 

SAVINGS (+) /COST (-)( 3A2+3Bd4 ) $ 

84191 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 


5747. 


9.66  YEARS 


85518 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  1.54 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


A.3.n-S 


With  ECo'i 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-llY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-11  PURCHASE  LEAK  DETECTION  EQUIPMENT 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME;  OPTION  A 

ANALYSIS  DATE:  05-06-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  55500. 

B.  SIOH  $  0. 

C.  DESIGN  COST  $  0. 

D.  TOTAL  COST  (lA+lB+lC)  $  55500. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/MBTU(l)  MBTU/YR(2)  SAVINGS(3)  FACTOR(4)  SAVINGS (5) 


A. 

ELECT  $  13.74 

0. 

$ 

1. 

15.08 

$ 

21. 

B. 

DIST  $  4.40 

0. 

$ 

0. 

18.57 

$ 

0. 

C. 

RESID  $  .00 

0. 

$ 

0. 

21.02 

$ 

0. 

D. 

NAT  G  $  .00 

0. 

$ 

0. 

18.58 

$ 

0. 

E. 

COAL  $  .00 

0. 

$ 

0. 

16.83 

$ 

0. 

F. 

PPG  $  .00 

0. 

$ 

0. 

17.38 

$ 

0. 

L. 

OTHER  $  1.34 

58. 

$ 

78. 

14.88 

$ 

1156. 

M. 

DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0. 

N. 

TOTAL 

58. 

$ 

79. 

$ 

1177. 

NON 

ENERGY  SAVINGS(+)  / 

COST(-) 

A.  . 

ANNUAL  RECURRING  (+/- 

•) 

$ 

5658. 

(1)  DISCOUNT  FACTOR 

(TABLE 

A) 

14.88 

(2)  DISCOUNTED  SAVING/COST 

(3A 

X  3A1) 

$ 

84191. 

B.  NON  RECURRING  SAVINGS(+)  /  COSTS(-) 


SAVINGS (+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS(+)/ 

(1) 

(2) 

(3) 

COST(-) (4) 

d.  TOTAL 

$  0. 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS( +) /COST( - ) ( 3A2+3Bd4 ) $  84191. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  5737. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  9.67  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  85368. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  1.54 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

*  Project  does  not  qualify  for  ECIP  funding;  4,5,6  for  information  only. 


0. 

0. 

$  55500. 
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A.  3.r77 


CONSTRUCTION  COST  ESTIMATE 


Project  Repair  HTW  Pipinfl  Leaks 

Location:  Fort  Stewart,  GA 

Basis:  Schematic  Design 

ECO  Number  11 


RS&H  No.: 
Date: 
Estimator 
Filename: 


694-1331-002 

04/12/96 

W.T.Todd 

EST-11A.WB2 


ITEM  DESCRIPTION 


Shut  off  HTW  zone 


Perform  leak  locator  test 


Excavation,  backhoe  to  6 


Excavation,  bv  hand  to  6* 


Remove  conduit,  torch 


Valve  off  and  drain  pipe 


Repair  HTW  leak -Weld 


Open  valves  -  fill 


Replace  i 


Weld  conduit.  24"  Sch  40 


Backfill  trench,  bv  hand 


Compact  backfill,  bv  hand 


Backfill  trench,  dozer 


Compact  backfill,  dozer 


QUANTITY 


No. 


MATERIAUEQUIP 


LABOR 


$/Unit  Total 


30.30  121 


30.30  121 


1,82  55 


TOTAL 

COST 


121 


121 


98 


593 


36 


10 


15 


18 


15 


10 


324 


SOURCE 


Material  Labor 


MMP475 


MMp475 


MMp28 


MMp28  MMp28 


MMp22  I  MMp22 


MMP236 


MMp475 


MMd144 


MMp475 


MMp236 


migacMEai 

H3IEI5S1I 


MMp28 


MMp28  MMp28 


MMp28  MMp28 


MMp28  I  MMp28 


Total  Project  Cost 


LEGEND: 

MEp###  1996  Means  Electrical  Cost  Data,  page###. 
MMp###  1996  Means  Mechanical  Cost  Data,  page  ###. 


A. 3. 11-8 


CONSTRUCTION  COST  ESTIMATE 


Project  Repair  HTW  Piping  Leaks 

Location:  Fort  Stewart,  GA 

Basis:  Schematic  Design 

ECO  Number  1 1 


RS&H  No.: 
Date: 
Estimator 
Filename: 


ITEM  DESCRIPTION 


Shut  off  HTW  zone 


Excavation,  backhoe  to  6* 


Excavation,  bv  hand  to  6' 


Remove  conduit  torch 


Remove  pipe  insulation 


Valve  off  and  drain  pipe 


Repair  HTW  leak -Weld 


Open  valves  -  fill 


Replace  pipe  insulation 


Weld  conduit.  24**  Sch  40 


Compact  backfill,  bv  hand 


Backfill  trench,  dozer 


Compact  backfill,  dozer 


QUANTITY 


No. 


MATERIALfEQUiP 


$/Unit  Total 


Subtotal  Bare  Costs 


Retrofit  Cost  Factors 


IBBS 


Subtotal 


Cost  Index  (Sav.  GA 


OH  &  Profit  Markups 


Subtotal 


Sales  Taxes 


LABOR 

$/Unit 

Total 

30.30 

121 

694-1331-002 

04/12/96 

W.T.Todd 

EST-11B.WB2 


SOURCE 


Material  I  Labor 


1ZESI3E9I 


293  I  MMp28  MMp28 


I— Him  I  Mill  I  Mill 


108  I  MMp22  I  MMp22 


MMp236 


MMp475 


89 

108 

29 

29 

15 

15 

16 

18 

15 

15 

29 

29 

867 

972 

771 

771 

280 

280 

29 

115 

37 

160 

■■■ISQIiSSi 

ni.inEgiimTggil 


464 

928 

4241 

8482 

928 


53% 


4733 

5.661 

2508 

2.601 

Subtotal 


Continoen 


Total  Construction  Cost 


Desian  Fee 


Total  Project  Cost 


LEGEND: 

MEp###  1996  Means  Electrical  Cost  Data,  page  ###. 
MMp###  1996  Means  Mechanical  Cost  Data,  page  ###. 


Location: 

Fort  Stewart,  GA 

Reynolds,  Smith  and  Hills,  Inc. 

AEP  Number: 

694-1331-002 

Designer:  W.  T.  Todd 

Project: 

Without  Leak  Locating  Equipment 

Date:  05/06/96 

ECO  Number: 

11 

Assumptions: 

1.  HTW  temperature 

380  "F 

2.  Make-up  water  temperature 

70  'F 

3.  Boiler  efficiency 

68% 

4.  Pump  head  (from  record  drawings) 

300  FtH20 

5.  Pump  efficiency  (from  record  drawings) 

72% 

6.  Motor  efficiency 

90% 

7.  Average  heating  fuel  cost 

$1.34  /MBtu 

8.  Electricity  cost 

$0.0469  /kWh 

9.  Water  cost 

$0.5562  /kGallons 

Energy  Loss  Calculations: 

Energy  Use  =  flow  rate  x  specific  heat  x  temperature  difference 

37120  GalA'r  x  8.345  Ib/gal  x  1  Btu/lbT  x  310  "F  =  96.0  MBtu/Yr 

Heating  Fuel  Use  =  96.0  MBtu/yr  /  0.68  =  141.2  MBtuA'r 

Heating  Fuel  Cost  =  141.2  MBtu/yr  x  $1.34  /MBtu  =  $189  /Year 


Pumping  Cost: 

Pump  BHP  =  (GPM  x  Feet  Head)  /  (3960  x  Pump  Efficiency) 

0.07  GPM  X  300  Ft  Head 

BHP  = - -  0.01  BHP 

3960  X  0.72 


Energy  Use  =  (BHP  /  Motor  Efficiency ) 


Electric  Demand  = 

0.01 

BHP  / 

Electricity  Use  = 

0.01 

I 

X 

Electricity  Cost  = 

54  kWh/Yr  x 

Water  Cost: 

37120  Gal/Yr  x 

$0.5562 

/kGal  s 

Total  Utility  Cost  Savings: 

Heating  Fuel  Cost 

$189 

/Year 

Pumping  (Elec)  Cost 

$3 

/Year 

Water  Cost 

$21 

/Year 

Total  Savings 

$213 

/Year 

0.746  kW/HP  X  8760  Hr/Yr 
0.90  X  0.746  kW/HP  =  0.01  kW 

8760  Hr/Yr  =  54  kWh/Yr 

$0.0469  /kWh  =  $3  /Year 

$21  /Year 


A.B.tl-lo 


Location: 

Fort  Stewart,  GA 

Reynolds,  Smith  and  Hills,  Inc. 

AEP  Number: 

694-1331-002 

Designer:  W.  T.  Todd 

Project: 

With  Leak  Locating  Equipment 

Date:  05/06/96 

ECO  Number: 

11 

-- 

Assumptions: 

1.  HTW  temperature 

380  "F 

2.  Make-up  water  temperature 

70  'F 

3.  Boiler  efficiency 

68% 

4.  Pump  head  (from  record  drawings) 

300  FtH20 

5.  Pump  efficiency  (from  record  drawings) 

72% 

6.  Motor  efficiency 

90% 

7.  Average  heating  fuel  cost 

$1.34  /MBtu 

8.  Electricity  cost 

$0.0469  /kWh 

9.  Water  cost 

$0.5562  /kGallons 

Energy  Loss  Calculations: 

Energy  Use  =  flow  rate  x  specific  heat  x  temperature  difference 

17300  Gaim  X  8.345  Ib/gal  x  1  Btu/lb*F  x  310  T  =  44.8  MBtu/Yr 

Heating  Fuel  Use  *  44.8  MBtu/yr  /  0.68  =  65.8  MBtuA'r 

Heating  Fuel  Cost  =  65.8  MBtu/yr  x  $1 .34  /MBtu  =  $88  /Year 

Pumping  Cost: 

Pump  BHP  *  (GPM  x  Feet  Head)  /  (3960  x  Pump  Efficiency) 

0.03  GPM  X  300  Ft  Head 

BHP  = - *  0.003  BHP 

3960  X  0.72 

Energy  Use  =  (BHP  /  Motor  Efficiency )  x  0.746  kW/HP  x  8760  Hr/Yr 


Electric  Demand  = 

0.003 

BHP  / 

0.90 

X  0.746  kW/HP 

=  0.003  kW 

Electricity  Use  - 

0.003 

X 

1 

8760 

Hr/Yr  = 

25  kWh/Yr 

Electricity  Cost  » 

25  kWh/Yr  x 

$0.0469 

/kWh  = 

$1  /Year 

Water  Cost: 

17300  Gal/Yr  x 

$0.5562 

/kGal  = 

$10 

/Year 

Total  Utility  Cost  Savings: 

Heating  Fuel  Cost 

$88 

/Year 

Pumping  (Elec)  Cost 

$1 

/Year 

Water  Cost 

$10 

/Year 

Total  Savings 

$99 

/Year 

^.3.l\-l\ 


Fort  Stewart  ^  Central  Energy  Rant 
Rlenome:  FS-VPCHSWQl 
12/15/95 

Approximate  Distance  Between  Valve  Pits  (l) 


ZONE  1  ZONE  2N  ZONE  2S  ZONE  3  SEP  ZONE 


PIT# 

LN.FT. 

RT# 

LHFT. 

RT# 

CP-B1 

200 

CP-V1 

150 

VI -B1 

01 -V4 

1000 

VI -V2 

200 

B1-V1 

CM 

> 

1 

> 

600 

V2-V3 

350 

V1-B2 

V2-V3 

200 

V3-V4 

650 

B2-B3 

V3-V4 

350 

V4-V5 

600 

B3-V1 

V4-V5 

300 

V5-V6 

800 

VI -V2 

V5-V6 

550 

V6-V7 

800 

VI -V3 

V6-V7 

400 

V2-V8 

750 

V3-V4 

V7-V8 

600 

V8-V9 

300 

V3-V6 

V8-V9 

350 

V4-V5 

V9-V10 

350 

V3-V7 

V10-V11 

250 

V7-V8 

VII -VI 2 

500 

V8-V9 

V12-V13 

1000 

V9-V10 

V13-V14 

350 

V9-V1 1 

V14-V15 

400 

V15-V16 

400 

V16-V17 

500 

V17-V18 

800 

TOTAL  LN.FT. 

9100 

4600 

MILES 

1.7 

0.9 

MAX  LNFT/VP 

1000 

800 

AVG  LNFT/VP 

479 

511 

MIN  LNFT/VP 

200 

150 

NO.  OF  PITS  (1) 

19 

9 

LN.FT. 

RT# 

LN.FT. 

RT# 

LN.FT. 

700 

CP-? 

700 

Cl -VI 

1500 

(2) 

1500 

?-1 

800 

VI -V2 

100 

(2) 

300 

?-2 

400 

V2-V3 

1700 

(2) 

550 

2-2A 

400 

V3-V4 

450 

(2) 

250 

2A-3 

500 

V4-V5 

600 

(2) 

250 

3-3A 

400 

V5-V6 

500 

(2) 

350 

3A-6 

550 

V6-SP 

100 

(2) 

250 

4-5 

900 

SP-V7 

200 

300 

5-6 

650 

V7-V8 

150 

200 

6-7 

850 

V8-V9 

550 

650 

7-8 

950 

V9-V10 

650 

250 

8-9 

1000 

V10-V11 

800 

500 

9-10 

1000 

VI 1 -VI 2 

650 

200 

10-11 

900 

V12-V13 

800 

450 

11-12 

500 

12- 13  950 

13- 13A  750 

12-14  950 

14- 15  200 

15- 16  250 

16- 16A  300 

16A-17  200 

17- 18  200 

18- 19  100 

19- 20  150 

20- 22  200 

21-22  100 

22-23  350 

15-24C  350 

24C-24B  200 

24B-24  200 

24-24A  200 

24A-25  150 

24A-25A  300 

25A-26  100 

26- 26A  200 

26A-27  250 

27- 28  250 


6700 

17400 

8750 

1.3 

3.3 

1.7 

8.8 

1500 

1000 

1700 

447 

458 

625 

200 

100 

100 

15 

38 

14 

95 

(1)  There  ore  other  valve  boxes  and  drain  pits 
that  are  not  shown  on  our  HTW  system  map. 

(2)  These  pipes  carry  steam. 


A.3J 


l-ix 


CONSTRUCTION  COST  ESTIMATE 


Project:  Purchase  Leak  Detection  Equipment 

Location:  Fort  Stewart,  GA 

Basis:  Schematic  Design 

ECO  No.:  11 


RS&H  No.: 
Date: 
Estimator 
Filename: 


694-1331-002 

02/14/96 

W.T.Todd 

EST-11.WQ1 


LEGEND: 

Vendor  Price  quote  from  telephone  conversation  vnth  vendor. 


A.3. 11-13 


Project  Number. 


6‘?‘f  13  3/  £>07. 


Telephone  Call  Confirmation 


Conversed  with 


Regarding . 


_ Rec'd _  Date  ^  ^  ^ 
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Figure  4.1-5 

Stewart  HTW  Make-up  Water,  1 995 


Daily  Average  @  Monthly  Average  -  Annual  Average 


SITE  WORK 


022  I  Earthwork 


022  200  I  Excav./BackfiO/Compacl. 


204  0500  Air  tamp,  add 

0600  Vibrating  piate,  add 


Compaction  in  12*  layers,  hand  tamp,  add  to  above 
Roller  compaction  operator  walking,  add 


Air  tamp,  add 

1100 _ Vibrating  plate,  add _ 

1300  Dozer  backfilling,  bulk,  up  to  300'  haul,  no  compaction 

1400  _ Air  tamped _ 

1600  topacting  backfill,  6*  to  12'  lifts,  vibrating  roller 

1700  _ Sheepsfoot  roller _ 

1900  Dozer  backfilling,  trench,  up  to  300'  haul,  no  compaction 

2000  _ Air  tamped _ 

2200  topacting  backfill,  6*  to  12*  lifts,  vibrating  roller 
_  2300  Sheepsfoot  roller 

234  0010  WILLING  AND  BLASTING  Only,  rock,  open  face,  under  1500  C.Y. 

0100  Over  1500  C.Y. _ 

2200  Trenches,  up  to  1500  C.Y. 

2300  Over  1500  C.Y. 

250  0010  EXCAVATING,  STRUCTURAL  Hand,  pits  to  6'  deep,  sandy  soil 

0100 _ Heavy  soil  or  clay _ 

0300  Pits  6'  to  12'  deep,  sandy  soil 

0500  Heavy  soil  or  clay 

0700  Pite  12'  to  18'  deep,  sandy  soil  ” 

0900  _ Heavy  soil  or  clay _ 

1500  For  wet  or  muck  hand  excavation,  add  to  above 

254  0010  EXCAVATING,  TRENCH  or  continuous  footing,  common  earth 

1^  0020  No  sheeting  or  dewatering  included  _ 

B  0050  r  to  4'  deep,  3/8  C.Y.  tractor  loader/backhoe 
^  0060  1/2  C.Y.  tractor  loader/backhoe 

0090  4’  to  6'  deep,  1/2  C.Y.  tractor  loader/backhoe 

0100  5/8  C.Y.  hydraulic  backhoe 

0110  ^  C.Y.  hydraulic  backhoe 

0300  1/2  C.Y.  hydraulic  excavator,  truck  mounted  • 


6'  to  10'  deep,  3/4  C.Y.  hydraulic  backhoe 
1  C.Y.  hydraulic  excavator,  truck  mounted 


10'  to  14'  deep,  3/4  C.Y,  hydraulic  backhoe 
_  M/2  C.Y.  hydraulic  backhoe 


14'  to  20'  deep,  1  C.Y,  hydraulic  backhoe 
By  hand  with  pick  and  shovel  to  6'  deep,  light  soil 


Heavy  soil 

For  tamping  backfilled  trenches,  air  tamp,  add 


Vibrating  plate,  add 

Trim  sides  and  bottom  for  concrete  pours,  common  earth 


Hardpan 


258  0010  EXCAVATING,  UTILITY  TRENCH  Common  earth 

0050  Trenching  with  chain  treroher,  12  H.P.,  operator  walking 

0100  4*  wide  trench,  12"  deep 

0150  18'  deep 

0200  2rdeep 

0300  6*  wide  trench,  12'  deep 


DAILY  UBOR* 
CREW  OUTPUT  HOURS 


B-9  190 

A-1  60 


235 


1996  BARE  COSTS  | 

TOTAL 

MAT. 

UBOR 

EQUIP. 

TOTAL  1 

mao&p 

.140 

.089 


1,200  .010 

240  .067 


.107 

.080 


W7  22  1.091 
•  26  .923 


8 

4 


5 

3 


4 

2 


150  .107 

200  .080 


200 

250  I  .064 


.053 


2F  200 
2B  540  I  .030 


B-12A  320  .050 
IQab  8  1 


4 

100 


90 

600 


180  I  .044 


8.15 

6.50 


71.50 

60.50 


31.50  250 
63 

50.50 

84.50 
63 
126 


2.43 

1.39 

3.82 

5J0 

1.82 

1.43 

325 

4.41 

m 

1.43 

3.25 

441 

1.S6 

1.58 

3.14 

4.12 
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TheTriCorr  2001  is  an  advanced^  portable  microprocessor  system  for 

pinpointing  fluid  leaks  in  pressurized  pipe  systems. .  .  ^  * 

It  is  the  most  advanced  correlator  on  the  market  but  is  simple  to  operate 
and  can  be  easily  used  by  a  single  operator. 

FCS  specially  designed  theTriCorr  2001  for  public  and  private  water  utilities,  industrial  and 
commercial  water  systems,  engineering  and  service  firms,  and  utility  contractors. 


WATER  ACCOUNTABILITY  SPt 


A.3.U-n 


WSTRUMEh!fATIO\'4ND  SERVICES 


Typical  Configuration 

O  Correlator  console  with  rechargeable  battery 

0  Two  remote  preamplifiers/radio  links 
0  Two  high  sensitivity  sensors 
O  110  VAC  battery  charger 
0  Stereo  headphones 
©  Cassette  training  tapes 
O  Protective  soft  cases 

1 2  VDC  power  cord/charger  (not  shown) 
Operations  manual  (not  shown) 

Additional  Equipment 

Sensor  mounting  kit 

Hydrophones 

Hydrophone  attachment  kit 

Cable  reels 

Measuring  wheel 

Survey  instrument 

Pipe  locator 

Printer 

Cassette  recorder/player 


Size/Weight 


Length;  14  inches 

Depth:  6  inches 

Width:  13  inches 

Weight;  14.5  lbs.  (including  soft  cases  and  battery) 

Power  Supply 

ToV  2.5AH  Battery 

Warranty 

12  months  parts  and  labor 

Specifications  subject  to  change. 
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Features:  Benefits 


Tri-Correlation:  simultaneous  display  of  three  correla¬ 
tion  graphs  simplifies  evaluation  of  correlation  results 

Peak  Suppression:  eliminates  interference  on 
correlation  graph 

Fast  Fourier  Transform  (F.F.T.)  Filtering:  provides 
real-time  analysis  and  Increased  signal  resolution 

True  Signal  Display:  provides  real-time,  visual  leak 
signal  verification 

Signal-to-Noise  Display:  provides  numerical  and  visual 
representation  of  correlation  peaks 

Signal  Spectrum  Display:  focuses  user  toward  potential 
leak  frequencies  via  bar  graph 

Velocity  Calculation:  allows  for  accurate  correlation 
if  pipe  material  or  diameter  is  unknown 


Multiple  Pipe  Type  Diversity:  can  correlate  on  up 
to  7  different  pipe  materials  or  diameters  within  the 
selected  span 

Trial  Correlation:  saves  time/effort  of  correlating  in 
insufficient  leak  signal  situations 

Rugged  Construction:  durable  and  effective  in  all 
field  environments 

Easy-to-use  Software:  easily  used  by  all  levels 
of  personnel 

Large  High  Visibility  LCD:  easy  to  read  and 
interpret  results 

Large  Button/Water-Resistant  Keypad:  can  be  used 
with  gloves  and  in  Inclement  weather 


■i. 


Looking  for  a  way  to  expand  your 
leak  detection  program?  Upgrading 
equipment? 

Customize  your  own  deal  by 
choosing  one  of  these 
three  great  options: 


Call  our  sales  department 
now  at  800-531  -5465  for 
information  on  this  limited  time 
offer! 


—The  Water  Accountability  Specialists— 
Fluid  Conservation  Systems  Inc. 
2001  Ford  Circle  Suite  F 
Milford,  Ohio  45150 
(800)  531  -5465  (5 1 3)  83 1  -9336  fax 


offer  expires  3/30/96 


HAIMA  GROUP 

COMPANY 


A. 3.11-10 


progress  quickly  and  easily  through  the  logical  software  progtamme^using  the  inbuilt  push 
button  keypad,  to  obtain  fast  accurate 

The  central  unit  of  rigid  polyurethane  const^id^^^^asiiyipprtabie,  weighing  only 
31/2  kg.  Correlation  resute  ^  on  the  high  contia^l^d  crystal  display,  which  is 

backlit  for  night  time  o0M6f  visibility  operation. 

Filter  and  velocity  settings  are  automatically  allocated  dependent  on  pipe  1^00,  diameter  and 


other  data  ^e^ered.  There  is  the  option  of  manual  filter  choice,  aided  by  audio  monitoring  using 
the  studia^uality  headphones  provided.  Where  pipe  data  is  not  available,  velocl^ean  be 
quickijr  and  easily  measured  to  ensure  accuracy  of  results. 

®  P'P®  ®^  mixed  materials  or  diameter,  the  mixed  material  function  allows  i^rahpr 
different  pipe  sections  to  be  entered.  The  system  automatically  compensates  and  cho^$ 
velocity  and  filter  settings  accordingly.  - 

The  zoom  function  reduces  resolution  errorf  j^^^owing  detailed  examination  of  specific 
sections  of  the  correlator  graphic.  Resulte^n  be  ^red  for  later  examination  or  printed  onWe 
portable  thermal  printer  (available  as  aifllcessoryp'^k 


MICROCORR  CUB  TECHNICAL  SPECIFICATION 


Frequency  response 
Filters;  high  pass 
low  pass 
Max  time  delay 
Max  theoretical  range 
Resolution 
Display  type 
Battery  supply 
Battery  life 
Mixed  materials 
Printer 
Memory 
Construction 
Dimensions 
Weight 


37-5000  Hz 

37,75,150,300,600  Hz 
310,625,1250,2500,5000  Hz 
1550  ms 

2.1km  (iron  pipe)  750m  (pvc  pipe) 

-f-V-O.lm 

Backlit  LCD 

12v  lead  acid 

15  hours 

3  sections 

RS232  interface 

66  correlations 

Rigid  polyurethane 

330  X  230  X  145mm 

3.65kg 


Features 

Battery  level  indication 
Auto  shutdown 
Survey  mode 
Velocity  measurement 
Auto  gain 

Signal  level  display 
Context  related  help 
Language  options 
Download  to  PC 
Real  time  clock/display 


Transmitter  Unit 

Transmitter  range 
Level  indication 
Battery  type 
Battery  level  indication 
Battery  life 
Weight 
Dimensions 
Case  construction 


2000m 

Meter 

12v  lead  acid  2.3  Ah 
Test  switch 
8  hours  typical 
2.2kg 

140  X  165  X  300mm 
Rigid  polyurethane 


Features 

Top  mounted  controls 
Auto  gain 

Interchangeable  battery 


R^MER  ENVIRONMENTAL  — 


Ty  Coch  House,  Llantarnam  Park  Way,  Cwmbran,  GweM(§44  3AW,  United  Kingdom 
Telephone  (OT  633)  489479  Int  +44 1633  489479 
Telefax  (01633)  877857  Int +44  1633  877857 
fv:  A  .  3  .  I  I  -  Z  I 
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ECO  NUMBER  12 


REDUCE  BOILER  AND  HTW  SYSTEM  OPERATING  PRESSURE 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-12 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-12  REDUCE  BOILER  AND  HTW  SYSTEM  PRESSURE 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  A 

ANALYSIS  DATE:  02-14-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  0. 

B.  SIOH  $  0. 

C.  DESIGN  COST  $  0. 

D.  TOTAL  COST  (lA+lB+lC)  $  0. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $  0. 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $  0. 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF)  $  0. 

****  No  investment  costs;  Other  items  should  be  checked.  ****** 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/MBTU(l)  MBTU/YR(2)  SAVINGS(3)  FACTOR(4)  SAVINGS(5) 


A. 

ELECT  $  13.74 

0. 

$ 

0. 

15.08 

$ 

0 

B. 

DIST  $  4.40 

0. 

$ 

0. 

18.57 

$ 

0 

C. 

RESID  $  .00 

0. 

$ 

0. 

21.02 

$ 

0 

D. 

NAT  G  $  .00 

0. 

$ 

0. 

18.58 

$ 

0 

E. 

COAL  $  .00 

0. 

$ 

0. 

16.83 

$ 

0 

F. 

PPG  $  .00 

0. 

$ 

0. 

17.38 

$ 

0 

L. 

OTHER  $  1.34 

30244. 

$ 

40527. 

14.88 

$  603041 

M. 

DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0 

N. 

TOTAL 

30244. 

$ 

40527. 

$  603041 

NON 

ENERGY  SAVINGS (+)  / 

COST(-) 

A. 

ANNUAL  RECURRING  (+/ 

-) 

$ 

0 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

14.88 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1) 

$ 

0 

B. 

NON  RECURRING  SAVINGS (+)  /  COSTS (- 

•) 

SAVINGS(+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+)/ 

(1) 

(2) 

(3) 

COST( 

-)(4) 

d.  TOTAL  $  0.  0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS( +)/COST( -) ( 3A2+3Bd4 ) $  0. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  40527. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  .00  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  603041. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  ****** 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-12 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-12  REDUCE  BOILER  AND  HTW  SYSTEM  PRESSURE 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  B 

ANALYSIS  DATE:  02-14-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  26657. 

B.  SIOH  $  1600. 

C.  DESIGN  COST  $  1600. 

D.  TOTAL  COST  (lA+lB+lC)  $  29857. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0. 

0. 

$  29857. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(l) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT 

$ 

13.74 

0. 

$ 

0. 

15.08 

$ 

0 

B.  DIST 

$ 

4.40 

0. 

$ 

0. 

18.57 

$ 

0 

C.  RESID 

$ 

.00 

0. 

$ 

0. 

21.02 

$ 

0 

D.  NAT  G 

$ 

.00 

0. 

$ 

0. 

18.58 

$ 

0 

E.  COAL 

$ 

.00 

0. 

$ 

0. 

16.83 

$ 

0 

F.  PPG 

$ 

.00 

0. 

$ 

0. 

17.38 

$ 

0 

L.  OTHER 

$ 

1.34 

53115. 

$ 

71174. 

14.88 

$ 

1059071 

M.  DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0 

N.  TOTAL 

53115. 

$ 

71174. 

$ 

1059071 

3.  NON  ENERGY  SAVINGS (+)  /  COST(-) 


A.  ANNUAL  RECURRING  (+/“) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A 


ITEM 


SAVINGS(+) 

COST(-) 

(1) 


14.88 


3A1) 

$ 

0 

) 

YR 

DISCNT 

DISCOUNTED 

OC 

FACTR 

SAVINGS (+)/ 

(2) 

(3) 

COST(-) (4) 

d.  TOTAL 


0. 


0. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS( +)/COST( - ) ( 3A2+3Bd4 ) $  0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$  71174. 


5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 


.42  YEARS 


6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  1059071. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  35.47 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-12 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-12  REDUCE  BOILER  AND  HTW  SYSTEM  PRESSURE 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  C 

ANALYSIS  DATE:  08-14-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 


1. 

A. 


B. 

C. 


D. 

E. 


F. 
G  • 


INVESTMENT 

CONSTRUCTION  COST  $  26657. 

SIOH  $  1600. 

DESIGN  COST  $  1600. 

TOTAL  COST  (lA+lB+lC)  $  29857. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 
PUBLIC  UTILITY  COMPANY  REBATE 
TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0. 

0. 

$  29857. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 


DATE  OF  NISTIR  85-3273 

-X 

USED  FOR  DISCOUNT  FACTORS 

OCT  1994 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU(l) 

MBTU/YR(2) 

SAVINGS ( 3 ) 

FACTOR(4) 

SAVINGS ( 5 ) 

A. 

ELECT  $  13.74 

0. 

$ 

0. 

15.08 

$ 

0. 

B. 

DIST  $  4.40 

-26100. 

$ 

-114840. 

18.57 

$ 

-2132579. 

C. 

RESID  $  .00 

0. 

$ 

0. 

21.02 

$ 

0. 

D. 

NAT  G  $  .00 

0. 

$ 

0. 

18.58 

$ 

0. 

E. 

COAL  $  .00 

0. 

$ 

0. 

16.83 

$ 

0. 

F. 

PPG  $  .00 

0. 

$ 

0. 

17.38 

$ 

0. 

L. 

OTHER  $  1.34 

110082. 

$ 

147510. 

14.88 

$ 

2194947. 

M. 

DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0. 

N. 

TOTAL 

83982. 

$ 

32670. 

$ 

62369. 

3.  NON 

ENERGY  SAVINGS (+) 

/  COST(-) 

A. 

ANNUAL  RECURRING 

(+/-) 

$ 

-24600. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

14.88 

(2)  DISCOUNTED 

SAVING/COST  (3A 

X 

3A1) 

$ 

-366048. 

B.  NON  RECURRING  SAVINGS(+)  /  COSTS(-) 


SAVINGS (+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS ( + ) / 

(1) 

(2) 

(3) 

COST(-) (4) 

d.  TOTAL  $  0.  0. 


4. 

5. 

6 . 
7. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+ )/COST( -)( 3A2+3Bd4 

FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE) 

SIMPLE  PAYBACK  PERIOD  (lG/4) 

TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C) 

SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


)$  -366048. 

)$  8070. 

3.70  YEARS 
$  -303680. 

-10.17 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  ECO-12X 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  STEWART  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  ECO-12  REDUCE  BOILER  AND  HTW  SYSTEM  PRESSURE 
FISCAL  YEAR  1995  DISCRETE  PORTION  NAME:  OPTION  B 

ANALYSIS  DATE:  02-15-96  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  W.  TODD 
1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  26657. 

B.  SIOH  $  1600. 

C.  DESIGN  COST  $  1600. 

D.  TOTAL  COST  (lA+lB+lC)  $  29857. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $  0. 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $  0. 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF)  $  29857. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


FUEL 


UNIT  COST 
$/MBTU(l) 


SAVINGS 

MBTU/YR(2) 


ANNUAL  $ 
SAVINGS(3) 


DISCOUNT 

FACTOR(4) 


DISCOUNTED 

SAVINGS(5) 


A. 

ELECT  $  13.74 

0. 

$ 

0. 

15.08 

$ 

0. 

B. 

DIST  $  4.40 

0. 

$ 

0. 

18.57 

$ 

0. 

C. 

RESID  $  . 00 

0. 

$ 

0. 

21.02 

$ 

0. 

D. 

NAT  G  $  .00 

0. 

$ 

0. 

18.58 

$ 

0. 

E. 

COAL  $  . 00 

0. 

$ 

0. 

16.83 

$ 

0. 

F. 

PPG  $  . 00 

0. 

$ 

0. 

17.38 

$ 

0. 

L. 

OTHER  $  1.34 

22871. 

$ 

30647. 

14.88 

$  456029. 

M. 

DEMAND  SAVINGS 

$ 

0. 

14.88 

$ 

0. 

N. 

TOTAL 

22871. 

$ 

30647. 

$  456029. 

NON 

ENERGY  SAVINGS (+)  / 

COST(-) 

A. 

ANNUAL  RECURRING  (+/ 

-) 

$ 

0. 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

14.88 

(2)  DISCOUNTED  SAVING/COST  ( 3A 

X 

3A1) 

$ 

0. 

B. 

NON  RECURRING  SAVINGS (+)  /  COSTS (- 

•) 

SAVINGS(+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS(+)/ 

(1) 

(2) 

(3) 

COST( 

“)(4) 

d. 

TOTAL 

$  0. 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS( +)/COST( -) ( 3A2+3Bd4 ) $ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+( 3Bdl/( YRS  ECONOMIC  LIFE))$ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


0. 

30647. 
.97  YEARS 
456029. 
15.27 


A. 3.  l2_-6 


Bsn 


SUBJECT  Fi!>^T  STOa^A^^T _ 

Rebu>c£  gpe^eAm^^6^  ^k€.%$0i€^ 

DESIGNER _ S  c  t  I  OtA _ 

CHECKER  _ 


AEPNO.  (331  Qol 

SHEET  ^ _  OF _ 

DATE _ Z  -  I  g  -<74 _ 

DATE _ 


f^B-puc^e  hh~rW  FifZE'SJ'UfC  E 


(pf-nof^  A-  p £sufLp:  /=7?o/w  /r2>  rc)  /ao^r/ik 

s:^~7~L^tz-/fTr<r^  'T'5-rvnE’e/s^T'~y^^  /^(z.  /So  (°r/'k.  '  2'79'^^ 

‘i  '  “  too  u  -  32(3*^” 

E/Ws-^l.  F-c  o/=  *  17^1  '7S  7  -^ZT 

L  lh/Bi<=rL^  ^  f4  ^oss-  ^OOpfifC:  “  s5"'^  i^Tc^/^T  <7i4^c(u:^i 

‘V  ^  ^7  5"  "  ) 

O r^  "T ^rsr  I <F B-  \  t  Ck  0  9p  '7  C<^0' 

S’  <£^  P  Z. /a/BtF  L  F-~r  o  F  _  P/’P  Er-  —  /  7}i>~S?<P  F7~ 

^A/g  fZQ^y  S  Q  /A/  _l4~nA^  P/  ST-dZ.!  g  u'J~P^  S' 

y  S7^,of^r 


^c,?P(fef-^^X(j'^lVS7-l7CTo)6f  A 


/  g  6.  Bt^ 

“  /9yB^y  IY-\  a-ru.  /cy  /- 


^^-to))  y  \lS^oo  ^-cr  X  ^  yK  /5S"P/y  r  /  A  Y 

-  12  02.  '/y\^'r'J~^^  y~, 

trcn-  -  f  g^p  /C/tJ'r-e-;  F-iSur^S  u &%  Q>on.^n~  0-ff, 

o.  l»B 

_  y/93(,Vf  7^(5-L  j  /77S-rtz/y^  _  2:£S^^aWvf( 

£).US 


m  -o-ru.  /y  r. 


N 0'T~£ '.  ~tl-//%  O^iYlOM'  C  N  Bb  rn S=-fUl — gO  !  m  e  Qh^’T'SLy  By 

^BSe-iTT'/Nk  'T'H-S  C£P  p^ess’i^fis  p'7/9Z'^eri.  CoN-mOU 

(p^}tFr~  ~ro  70(3  fc/Cx, 

<^  tr  -SO^XiY  X 

-  Ho^S?^7  A. 3,11-7 


SUBJECT _  Tofi-T  STEkjA^T 

DESIGNER _ 

CHECKER 


6- .  HaUo^ 


AEPNO.  1231  ggl 

SHEET  "2.  OF _ 

DATE  ^-(3-94 
DATE _ 


£CO  /2_  (f^^Ouc.^  H^LjU  Pmr^S^Su^^ 

j  A/  fi  ;  ^Oo>c.i=  £  Tr?  itops/^ 

s-fz.f\x\i'(i  &  f=z>r^  <*(5(PS 'O  -  ■2<=57 

A/or-^:  W/^j  <i/v-ar£=y^  jS£=c^/^ l/t  e;  7~h-&  %, 

/A/.  MOSft^fi  X.  <l?.e^uir£-F  4T3-<S<S  p>S  r6,  T-r^/)  ^v^. 

</  €:^^S-D  IM  P  I  Qt/T-^ir^  S'i^sr^^'^ 

l  S  Lo  -  /S  Ti<^ 


3i,00U  A^^-ruL  /i^r. 

^  '  -  tl^T-df  X  (  <7St^o^  -fc-  X  ^ ^  ,3<£r  ^/j^y  ;2Y^ 


;  F  d>  e.T'oc,/^/-3>rc<, 


Q 


ro’^ 


=-  !  Z  im  Q,TU^  / y  r, 

-  <^Cgp  -/-  (^S~gp 

C2S>. 


=  oo  G  j  i  ^-O  fH  B-r<Ju/^  ^ 


3 y  /  /  iTZ  ^  ^ 


f^rJ^/ux^  C 


S'/^V !  (^  6<S 


-  S'2>,ll^  (^-rLC-Zy  ^  X  / ,  'Sy  ‘^/^erU, 

--  yi,nH 


A.3.ii-e 


V  /MCJ 


SUBJECT _ 

DESIGNER _ ^  /  f^l(cf^/\ _ 

CHECKER  _ 


AEPNO.  133  1  <gQ2 

SHEET  3  OF _ 

DATE  Z  ^ 

DATE _ 


£CO  I'L  ^(v/V. 


/e 


ErOU-C.  br 


l-hTMJ 


<^(pT-7  0<V  3  ^<C.O»v/'T~T/^0  6t>) 


~I~H  £  6(3/ L6-<^ _ ^  cjjr  v  .  ev^  j^y.  n'r'e  Ly 

JOO  f>£fC,  TT?  Cuy>fi^Ly  /T-^  Ou>Jt^  Se>a'^Qii^oJ>  'iK(6.  S= . 

(PtfE. ^  (F"  piJ? >.'3 (//«?(?■  c 

P  <1<2,  "r  <+&  p(Z^  F  /2  owt  too  fr  >6, 

"TD  (>  d>  y>r/<^  .  ~n^£  /^S'SSo.SL'B'  (^  uZ,  '  f'JC^  s  T'FT'/’err.i' 

/A/C CUP  E'r  : 

/  V  Uj/  Pa'e^-^ 

/  P«€  E-rX  u  (C  &•  ,<) A'v 'n  ’  -r  C=  rt. 

/  P(??  UfTC  t  rorvV  A^iC  e  Ui/5<Fr“  ftolA(T"  ./^PZTurT  ^  eyJ^. 

//l/S7>?  (CC  crVvT  i:!!or*7~ 

■2'^^  ^  r  ■7~'/  i/>-'T^  ^C'  "7-. 


A. 3.  a  -i 


itsa. 


SUBJECT _ 

- ke-diAtt. _ gp, 

designeb _ G,  X^iU^ _ 

CHECKER  _ _ 


AEP  NO 

SHEET  OF _ 

DATE 

DATE _ 


SCO  i-L  C  OKi'^. 


<R,  e-o 


uc,  a 


Hy-Lxj  P^^  I?' 


op~riotj  Q  ;  f^e-Oi-'C-e.  P(?.e-ss-i^(^- e  't^  SOf>:/'c^  .  c: 

(•CB-r-rut-s  /A/  rt-H-B  ptN\M^  P/^Ci  <_'-r''c?r  Of  Sr(2.fi^'r' S'  OA/ 

3o  pn'ci  J^fs/  L.TS/z.r'J^'r&  H  ^ 

A/ ucF  UJ(  UL.  -ifiAVlS-  -TO  /flAS"ryj  L,i~s- o  »'v 

f> /^tf-C.  f-V  L-y  T'hte  f  U-TQ  o  \/ ^ 

£a/P^c;^(/  S/H/BQ  j/\/  Ois"t-(z/(lu'rfo^ 

Qc&9  -  Jr^r^jx  (ll-l  737  -  n^^f-e  X  y^SjlaO 

IBU,  BTLi/marrU. 


see 


-  n^BTcc/yK 

C'  ~  X  (l^^-^o)^  y  ^  g^^/Q 


Q  7~o^  -  ^ce  P  ^ep 

^  (V9,£-Wy3079 
c»S 

~  7/^y^7  S'T-ut,/^^ 

/^/\/  A/  r  j  !  rJ  jjL^  PaZ.  cayv'^-  0  /  ^'y~tZ.  i  fl  (.77* ''  ST  ys'T~B~»^ 

>5’/9i//A/^r  ~  "J^y '^7  1^  X  1,2  ¥ 

^  loip^Z  '^/jr. 

E typ  f^TeO,  'J\<L  ^  ■(>  in  l-hor<Pi~rA-{^ 


J~  /'9-'C-'nioui9  v£^s  (po  t  ^  looc,  ^  \t'riio 

5*  /  y  V'^  8tfi^S>  0dt  t_  e^z.  Sff. 


A.  3.  (1,  -lO 


SUBJECT  __  P^OkT  STF^UiAkr  AEPNO,  I  S3 1  ooZ 

_ dP-rC^CC.  Of.  _  SHEET  S  OF _ 

DESK3NER _ 6- 1  _  DATE  %^-\3-^Q 

CHECKER  _  DATE _ 


^  \%  Cota-,  lf2.5  0t>CE  l+T-UJ  e^Sc-'SC  5- 


C ;  K/ViML^eb) 


o.SsS"  X  IB  U  ^/mQ  "  o.gs: 

=  n^Q.TuL/^^ 


f^NNUn 


Cost-  ~  'XQ,/ OO  kh  f3>'T-U,  /^r  X  (y,  "i  0  —  / ,  3*7^, <^9  J  /^tU, 


<#. 


yoa  /y 


Total 

Ut&.  F(;^L "  7  7y^'7  y^%^uL/at^  a  h<6K/yTe  = 

7* 


PueLO\L  - 


($2^6,1  oc>)m  /3  TLL/y^;J 


NEr\  Q.OS''^  S^V/i\/6.  S 

S,^  -  ‘^6>S,yCS/^^ 

-  S 

~  ^C)3S3^/ y 


A.z,li~ll 


SUBJECT 

foHr  MT^ 

AEP  NO 

(33/  002. 

So', 

SHEET 

OF 

DESIGNER  _ 

\Ai '  ^odcl 

DATE _ 

8-l3-^A 

CHECKER  _ 

DATE _ 

g>oiL6^  •  . 

IF  n-^e  h-o-^P'tal  Q:>o\L.eKi  Av5.e  ,  TWev  wii^^ 

Ah  oPE^hTod  /)V\A(a7T^a;AaJC£  FEh/^^oaJ  TO  TtAJi  AMC>  TH.£yU . 

Asio<i^g  THC  "HMC  f^o/2.  c>  4  Ave-^SA&E^  A>6<=>dT  l'^ 

fe<^  2H\FT^  36r  't>Ay^  PeA  yeaA.  . . 


Oim  Timt  -  l,£’"Vs„,r.r  -  3  >■  2iS  ~  £>  _«/•;« 

U^IAJC  a  PnAT£  op  i  /i"  FiSA  Ho^l^  ^  THE  ^^J/OO^L  o\/^  COSTS  M£: 


SUBJECT  PodT 

^td^cc  Op. 

DESIGNER _ I^aIIoia _ 

CHECKER  _ 


AEPNO  I35(  OQ'Z, 

SHEET  ^  OF _ 

DATE _ ^  ^1 

DATE _ 


cy/e  1^  g^Aff*  P’lf/Ayd  LorT 

S>CBP  ~  (  l^  I  73  7-  I7>r5^>)fr  X  CS'7S'  Bt-u/a//?  >-fz  xS>7c»o 

lOixiy  X  I  V  3  76,0 

:  / S~0^(o  (o  ^  PC\ 

C{sep-  {\-)-roQ)-f'V  X  -f-r  X  i^^r'xvY 

::.  93^s^  m6-roty/y^^ 

+  ^35-5  v-^^^/yA.  -  ]^€>Oiq 


v /■  ■€  n-'^r  -fiA-d  (  =- 


UOoiq 


rO.^3  -  22^^32^! 


V*A.6~fe<A 


A.3.1X~13 


SUBJECT _ 


DESIGNEB  UtTT  .  ~rO>sl> 

CHECKER  _ 


AEPNO  (y^^r-\^l>VOOZ 

SHEET _  OF _ 

DATE _ 2-  -  1^  4> _ 

DATE _ 


o?e^hTf  [iTi^  ^T  Loi^eji  pae^juAcs 

6t0  crmeyi  B-COts 

op.  HTW  TeM(0,  y\ehT  Lass  h) 


[P>0  ?S\Cr 

se>o 

3(0  ‘^r 

XO&.l 

1(^0  f^Sl& 

ZZ&^F 

Us^f 

'"vT- 

60  PSfCr 

Sol 

237  "f 

i<)i.&  ^ 

ba-ie.£  |-VTu>  |f\^C(ke,-tA^  \j^cd^~t\/'  ~te.i4A.^g^«;4iA,r  c 

^2}  de-C^  ^ pi/'^<^<^sl\cc^  C«t(cu,(xflc9uj  c>,4 

'Fc’v/'  ■p'C.'t:'it'\Oi\S  loss  <S'F  l0<D  £>C>O  6-Ct.\ , 

of  70  V. 

3 

All  ^LO  s  -t-lxcc^  j-fxu3  \,o  s  5  ^s. 

by  odr  loootj-  ^re^ssutrcs,  TUe. 

■tiv^^e  Exo  uJ  m  lo^  r-tcJ^uc^A  lay 


i/J  \ 

•f^n  x>iAj  I  0^lAVOU|r\fei’  : 


I  S'O  (‘SiOr  lOO  Pi  (6  : 


%  oka 


in.S  -223.4 
25-7.0 


^  15:^7  7^ 


loo  |p^(6'  — >  Co  PS[G^  •, 


^  ^  ZXI.(>-\^1M 

fa  — - - - 

d  1X1,6 


^  U.sH^  % 


A.3.11-K 


Location: 

Fort  Stewart,  GA 

Reynolds,  Smith  and  Hiiis,  Inc. 

AEP  Number: 

694-1331-002 

Designer:  W.T.  Todd 

Project: 

Existing  Conditions 

Date:  02/19/96 

ECO  Number: 

All 

Assumptions: 

1.  HTW  temperature 

380  ’F 

2.  Make-up  water  temperature 

70  *F 

3.  Boiler  efficiency 

68% 

4.  Pump  head  (from  record  drawings) 

300  FtH20 

5.  Pump  efficiency  (from  record  drawings) 

72% 

6.  Motor  efficiency 

90% 

7.  Average  heating  fuel  cost 

$1.34  /MBtu 

8.  Electricity  cost 

$0.0469  /kWh 

9.  Water  cost 

$0.5562  /kGallons 

Energy  Loss  Calculations: 

Energy  Use  =  flow  rate  x  specific  heat  x  temperature  difference 
100000  Gal/Yr  x  8.345  Ib/gal  x  1  Btu/lb*F  x  310  "F  =  258.7  MBtu/Yr 

Heating  Fuel  Use  =  258.7  MBtu/yr  /  0.68  =  380.4  MBtu/Yr 

Heating  Fuel  Cost  =  380.4  MBtu/yr  x  $1.34  /MBtu  =  $510  /Year 

Pumping  Cost: 

Pump  BHP  =  (GPM  x  Feet  Head)  /  (3960  x  Pump  Efficiency) 

0.19  GPM  X  300  Ft  Head 

BHP  = - -  0.02  BHP 

3960  X  0.72 

Energy  Use  =  (BHP  /  Motor  Efficiency )  x  0.746  kW/HP  x  8760Hr/Yr 


Electric  Demand  = 

0.02 

BHP  / 

0.90 

X  0.746  kW/HP 

=  0.02  kW 

Electricity  Use  « 

0.02 

kW  X 

8760 

Hr/Yr  = 

145  kWhTfr 

Electricity  Cost  s 

145  kWhA'r  x 

$0.0469 

/kWh  = 

$7  /Year 

Water  Cost: 

100000  Gal/Yr  x 

$0.5562 

§ 

II 

$56 

/Year 

Total  Utility  Cost  Savings: 

Heating  Fuel  Cost 

$510 

/Year 

Pumping  (Elec)  Cost 

$7 

/Year 

Water  Cost 

$56 

/Year 

Total  Savings 

$573 

/Year 

A.3.11-IS' 


Location: 

Fort  Stewart,  GA 

Reynolds,  Smith  and  Hills,  Inc. 

AEP  Number: 

694-1331-002 

Designer:  W.  T.  Todd 

Project 

With  ECO-12  Option  A 

Date:  02/19/96 

ECO  Number: 

M 

Assumptions: 

1.  HTW  temperature 

338  T 

2.  Make-up  water  temperature 

70  T 

3.  Boiler  efficiency 

68% 

4.  Pump  head  (from  record  drawings) 

300  FtH20 

5.  Pump  efficiency  (from  record  drawings) 

72% 

6.  Motor  efficiency 

90% 

7.  Average  heating  fuel  cost 

$1.34  /MBtu 

8.  Electricity  cost 

$0.0469  /kWh 

9.  Water  cost 

$0.5562  /kGallons 

Energy  Loss  Calculations: 

Energy  Use  =  flow  rate  x  specific  heat  x  temperature  difference 
100000  GalA'r  x  8.345  Ib/gal  x  1  Btu/lb'F  x  268  T  =  223.6  MBtu/Yr 

Heating  Fuel  Use  *  223.6  MBtu/yr  /  0.68  =  328.9  MBtu/Yr 

Heating  Fuel  Cost  =  328.9  MBtu/yr  x  $1.34  /MBtu  »  $441  /Year 

Pumping  Cost: 

Pump  BHP  =  (GPM  x  Feet  Head)  /  (3960  x  Pump  Efficiency) 

0.19  GPM  X  300  Ft  Head 

BHP  = - -  0.02  BHP 

3960  X  0.72 

Energy  Use  =  (BHP  /  Motor  Efficiency )  x  0.746  kW/HP  x  8760Hr/Yr 


Electric  Demand  = 

0.02 

BHP  / 

0.90 

X  0.746  kW/HP  =  0.02  kW 

Electricity  Use  - 

0.02 

kW  X 

8760 

Hr/Yr  =  145  kWh/Yr 

Electricity  Cost  - 

145  kWh/Yr  x 

$0.0469 

/kWh  =  $7  /Year 

Water  Cost: 

100000  Gal/Yr  x 

$0.5562 

/kGal  = 

$56 

/Year 

Total  Utility  Cost  Savings: 

Heating  Fuel  Cost 

$441 

/Year 

Pumping  (Elec)  Cost 

$7 

/Year 

Water  Cost 

$56 

/Year 

Total  Savings 

$504 

/Year 

A.3.1Z-I4 


Location: 

Fort  Stewart,  GA 

Reynolds,  Smith  and  Hills,  Inc. 

AEP  Number: 

694-1331-002 

Designer:  W.  T.  Todd 

Project: 

With  ECO-12  Option  B 

Date:  02/19/96 

ECO  Number: 

Aii 

Assumptions: 

1.  HTW  temperature 

307  ‘F 

2.  Make-up  water  temperature 

70  ‘F 

3.  Boiler  efficiency 

68% 

4.  Pump  head  (from  record  drawings) 

300  FtH20 

5.  Pump  efficiency  (from  record  drawings) 

72% 

6.  Motor  efficiency 

90% 

7.  Average  heating  fuel  cost 

$1.34  /MBtu 

8.  Electricity  cost 

$0.0469  /kWh 

9.  Water  cost 

$0.5562  /kGallons 

Energy  Loss  Calculations: 

Energy  Use  *=  flow  rate  x  specific  heat  x  temperature  difference 
100000  Gal/Yr  x  8.345  Ib/gal  x  1  Btu/lb'’F  x  237  T  =  197.8  MBtu/Yr 

Heating  Fuel  Use  =  197.8  MBtu/yr  /  0.68  »  290.8  MBtuTfr 

Heating  Fuel  Cost  =  290.8  MBtu/yr  x  $1.34  /MBtu  *  $390  /Year 

Pumping  Cost: 

Pump  BHP  =  (GPM  x  Feet  Head)  /  (3960  x  Pump  Efficiency) 

0.19  GPM  X  300  Ft  Head 

BHP  = - -  0.02  BHP 

3960  X  0.72 

Energy  Use  =  (BHP  /  Motor  Efficiency )  x  0.746  kW/HP  x  8760Hr/Yr 


Electric  Demand  = 

0.02 

BHP  / 

0.90 

X  0.746  kW/HP 

=  0.02  kW 

Electricity  Use  = 

0.02 

X 

1 

8760 

Hr/Yr  = 

145  kWh/Yr 

Electricity  Cost  * 

145  kWh/Yr  x 

$0.0469 

/kWh  « 

$7  /Year 

Water  Cost: 

100000  Gai/Yr  x 

$0.5562 

O 

II 

$56 

/Year 

Total  Utility  Cost  Savings: 

Heating  Fuel  Cost 

$390 

/Year 

Pumping  (Elec)  Cost 

$7 

/Year 

Water  Cost 

$56 

/Year 

Totai  Savings 

$453 

/Year 

^.3. 


CONSTRUCTION  COST  ESTIMATE 


Project:  Reduce  Operating  Pressure 

Location:  Fort  Stewart,  GA 

Basis:  Schematic  Design 

ECO  No.:  12 


RS&HNo.:  694-1331-002 

Date:  02/14/96 

Estimator  G.W.  Fallon 

Filename:  EST-12.WQ1 


QUANTITY 

MATERIAL/EQUIP 

LABOR  1 

No. 

Unit 

$/Unit 

1  Total 

$/Unit 

Total  I 

LEGEND: 

Vendor  Telephone/fax  quote  from  manufacturers  rep. 
MMp###  1 996  Means  Mechanical  Cost  Data,  page  ###. 


A.3.li-ie 


13:36 


X 


002 


02/13/96 


904  269  5446 


Koy  Coniroto  inc. 

Jacksonville  Branch 

1400  KingctOy  Avo.  finite  7i> 
Ornnpc  Pork,  Herida  3;^>3‘4332 
Tel  1  (904)  36M459 
Pox  1  (004)  2C9-044C 


Reynolds,  Smith  &  Hills  Inc. 

4651  Salisbury  Rd. 

JacKsonville,  FL  32216 

Attn;  George  Fowler 

11^®32()80  Valve;  Key  Controls'  Quotation 

Dear  Mr.  Fowler; 


FISHER-ROSEMOUNT 

February  13, 1896 


^  ^  ^  conversations  with  Wes  King,  we  are  pleased  to 

quote  budgetary  pricing  on  the  following  Fisher  Controls'  products. 


Item  1 


Qty.  1 


8“  X  6“  Fisher  Ty^  EWD  globe  control  valve.  ANSI  Class  300#  carbon  steel  body  416 

Whisper  III  cage.  Operated  by  a  Fisher  Type 
471-16  size  60,  pneumatic  double-aiding  fdston  actuator,  and  Fisher  Type  3570 

60  psig  actuator  supply.  3-15  psig  positioner  Input. 

inr  to  achieve  foilure 

^  Fisher  Type  41 95KB,  proportional-plus  reset  pneumatic 

controller.  300  psig  bourdon  tube  element.  With  2"  pipestand  mounting. 


UNIT  PRICE  «  S  22,233.30 
ESTIMATED  DELIVERY  «  10-12  WKS  ARO 

‘i 


Pricing  for  this  estimate  is  firm  tor  30  days  from  today’s  date,  and 
point,  with  surface  freight  allowed  to  jobsite. 


is  quote  FOB  shipping 


Plea^nd  enclosed  a  control  valve  specification  sheet,  detailing  valve  construction  and 

conditions.  If  you  have  any  further  questions,  please  contact  Tom  Glaspie 
or  Wes  King  at  your  convenience.  ^ 


A  S^ios  Reprcsontath^  of  risfi^r^ftosomount 


A. 3. 11-19 


02/13/96 


13:37 


904  269  5446 


X 


00^ 


Flsh»r  Controls 

InsHERi 


Control  Valvo 
Spoeifioation 


Hem 


Quantity 


AppUcafien 


Cuitcmer:  w  -  r  r 

Hefeyeflca:  ^ 

OrderWn;^  ^ _ 

QccteNc: 


K35^0 


ir3tol6c»l  O4tQ20mA 
O6to30oef  0  lOtofiOmA 

O _  o 


■^Atfiet  ^  Qfcigei  p  Bytmet 
O  Cfoeee  ” 


a  Nor>e 


Nofaa  ano/ur  Special  COOStruotfOna  i  - 

PREPAReOBY;  uJC- 

date:  tT^SCke^ - 

^f^CONTflOLSlNC. 

1409  KINGSLEY  AVE. 
ORANGE  PARK,  FL  32073 


O  Clof  D  Opw)  Q 


°P _  D  SM* 


Nolsa  Lwl  ((fflA) 


Llf»  8te«(lft) 


_ n 

JVofKehee! 


tnting  o^. 


Appreximata 
Shlpcine  Weight, 
Lb. 


U>tPrle4i  t 
Unit  Nt  Pfte»  t 
Total  Net  Prica  « 


A.3M-ZO 


SENT  by; RTF.  NC 


tj-2u-a5  ;  ; 


RADIAN  HHK- 


auj  ::7y  .  - 


(>r)A/r.  5f(>/o(p/35s'-4 

NOTICE  . 

WRTIOm  OTTMIS  NtPOIIT  ABE  t 

K4  h..n  i.himIumiH""’  *■  ."'Ly  ■ 

^  tt  Rtimll  U* 
ability. 


ANALYSIS  0?  A  SMALL  DISTRICT  STEAM  SYSTE^  AT 

FT.  McClellan,  Alabama 


COUP-S406X32 


Gerald  D*  Pina  andv^ic^al  A*  Earalti^  OB64  014051 

Eaergy  Dlvtalon f' 

Oak  Ridge  NaClonal  Uboratot^,^^ 

Oak  Ridge,  Tetmeaaee  37831  ^ 


For  praaentation  at  the 
75th  Annual  Conference  of  the  Intamatlenal 
Diatrlct  Heating  Aaaoelation 
Mount  Washington,  Rev  Hanpshire 

June  17-20,  1984 


By  MMpnM*  of  iM,  ortlcl#,  Om 

piWietaf  or  raololont  MkoewlotffM 
M«  ua.  0«MnimMl*trlaRt  w 

roMln  •  wooooehiilvo.  foyety-lroo 
llooww  in  and  to  any  aopyrlaht 
!  aovarma  mo  ortlala. 


/^Research  sponsored  by  the  D.  S.  Artiy,  Conatniction  Engineering  : 
Reaaarch  Uboratory,  under  Interagency  Agreement  Hun^r  40-1361-83,  Army; 
Nudber  CBRL-83-080,  operated  by  Martin  Marietta  Ener^  Syatens,  « ,  i 
under  Contract  No.  DE-AC05-840R21400  vith  the  U.S.  Department  of  Energy. 


A.3.1Z-ZI 


T  .!4 


bhlNI  BY: RTF.  mc 


O-HU-yD  :  y::’BFiV)  • 


RAUIAN  FFK- 


a(.M  li/y  j-iyi 


Of  th#  total  itMB  prodttcedi  vo  attlBot*  that  apprexlMtalj'  9iX  amtora  th*  dl#- 

elon  ivtcan.  Th*  rcBalnlna  5t  1*  ui*d  within  tht  boilar  plant*  ta|  p«w«r  amlliariaa. 


trlbutlon  lytcan.  Th*  remaining  il  1*  ui*d  within  tht  hollar  plant*  toi  pawar  anKlliaria*. 

Thio  anounta  to  arna  170  Ib/hr  on  tha  avarapa  or  5.0  Billion  Ib/yr.  Than  approxinacaly  96 
Billion  Ib/yr  anter*  th*  dlatrlbutlon  ayatao. 

5.  CAUSES  TOR  HEAT  LOSS  TROM  BURIED  PITE 

In  ordar  to  nlnlttlaa  haat  loaaaa  from  ataai*  and  eendanaata  pip*  llnaa*  tha  lint*  ara 
uaually  inaulntad.  Sonatina*  tha  pipaa  nay  run  abowa  ground  but  nor*  <0nnpnl7»  th*  pip**  ara 
’ buriad  Iron  two  to  aln  faat  balow  tha'nurfac*.  It  th*  Inaulatlon  1*  liiMet  wnd  dry,  th* 
ground  halpt  to  tnaulat*  tha  pip*  Iron  cold  taoparatur**  in  th*  wlntaif  and  to  radur*  tha 
haat  loa*a*.  In  thl*  aaetlon,  w*  preaant  aaclRfitaa  of  tha  h*«t  loaaaa  for  wall  Intulatad 
plpta  aa  wall  at  for  pip**  with  datwrluratad  Inaulatlon  and  undor  varioua  fallura  eendlcion*. 

I 

Kcofc  lonn  Fron  Dry*  InsuUttdp  Burled  Plpti*  Beat  loMte  have  beffi  caleuJacad  tor 
varied  tell  eondiclnn^  and  varlour  typei  of  Ineulaclon  by  King  aCoxal#  |3)«  For  the  oxomplo 
cf  a  fkix-inch  ateaB  line  at  32}*r  with  four  Inchea  of  salciun  aillcact  Inaulation  io  clay  of 
average  noieture  end  a  aoll  tefiperatura  of  30*Fg  Che  race  of  heat  loaa  would  be  approalwetely 
55  Btu/hrur  per  linear  foot  of  pipe,  for  the  Ft.  McClellan  fysttm  wit  i  a  aCtaa  teoperatore 
of  and  a  ground  eenpernturt  of  ao^Fi  the  loaa  rate  would  be  abool  32  leu/hr-ft. 

tleat  Lone  Froa  flare  Pipe a  In  Air*  The  aiopleac  caae  to  eonalder  if  a  bar#  pipa  eapoaed 
CO  ambienT^lr  on  a  dry»  sell  1  day.  For  thla  caae,  the  two  aajot  head  lean  machanleffla  are 
natural  convection  and  radlitlon*  We  eonalder  tht  caae  of  a  eix^lnch  pipe  with  ataai^ 

and  avblenc  atr  at  150^F  (a  typical  temperature  Inaide  a  dry  vaults  whare  fiuch  of  tht  hare 
pipe  iP  found)*  Tht  eacimated  loae  due  to  natural  convection  under  Cheat  condiCiont  is  about 
35C  Ltu/hour  por  foot  of  plpt.  Kreith  (4)  in  Table  5.1  glvet  a  value  of  afiiaelvity  of  0.3 
for  oxSdired  ateel  pipe.  For  the  tame  pipe*  the  eaelmatcd  radiation  lost  it  apprnxinately 
570  gtu/hr*fCo  The  total  lotr  per  foot  of  bare  pipe  under  thete  ci reuse tanetp  it  then  920 
Fatu/hr*ft. 

turied  Plpee  With  Entrapped  Moisture  end  Deteriorated  IneulatlOfiJ  Obatn^ations  of  actual 
burled  etean  Ilnet  indlcnVot  Chat  the  heat  Lotaet  art  tubtt.ontlaily  hljglior  than  the  theoret* 
leal  lotPat.  Conaideration  of  tho  magnltudea  of  the  obterved  lotaei  auggeata  that  the  pipe  It 
behaving  aa  chough  there  were  no  innulat!on»  and  that  the  pipe  la  In  i^irect  contact  with  the 
aurroundlng  soil*  Tht  noat  likely  phyplcai  explanntion  it  that  the  eonductivlty  haa  bt«n 
greatly  enhanced  by  the  deterioration  of  the  inaulatlon  iron  the  combined  effect t  of  heat  and 
iBoiature  Chat  geta  Intu  the  ayateo  by  atean  leaka  or  the  Intrusion  of  [ground  water*  F.nrrapprd 
iBoiatura  could  be  boilirg  near  the  surface  of  the  pipe  and  condenelng  |On  ^he  Jacket.  <  r 
cubcooled  boiling  and  the  formatlun  of  a  thermal  convection  loop  in  wutar  filling  the  apace 
between  the  pipe  and  Jacket  could  he  occurring.  Both  cheie  proeeapea iproduce  ertrcociy  high 
heat  tranifer  ratea  compared  to  the  rate  through  dry  Inaulatlon.  If  it  la  aaauc*td  that  the 
conductivity  of  the  inaulatlon  la  infinite,  the  model  of  Cing  et  al.  yields  a  heat  trantfer 
factor  of  about  1*8  Btu/hr«-*r  par  foot  of  itx*inch  diama ter  pipe.  Fot  Che  alx-inch  pipe  ae  ^ 
55f)*r  and  a  B0*r  ground  temperature,  the  rate  of  heat  loea  per  foot  of  pipe  would  be  4A0 
Btu/hr-ft.  Thia  coeparea  with  the  observed  veiue  of  about  275  fitu/hr»ft» 

Heat  boas  From  Flooding  Vaulta.  A  commonly  observed  fallura  of  attan  llnaa  la  the 
failure  of  aunp  pumps  in  valve  pita  and  the  aubioqucnt  covering  of  Che  steam  pipe  with  water. 
Ihe  source  of  the  water  can  he  either  eondenaatt  frun  atean  Crape,  which  collecca  in  the  vault 
and  cauaes  flooding  when  aunp  pumps  fall,  or  Intrusion  of  ground  watet  Into  the  pita  through 
cracks  in  the  pit  wall  or  around  pipaa  that  penetrate  the  pit  walls.  Vatar  in  Che  vaulta  la 
eonmonly  bested  to  temperatures  that  are  rather  hot;  ve  aesune  here  that  the  water  in  the 
vault  is  heated  to  L50*Fa  The  escinated  rate  of  heat  loss  from  a  bare,  alx-Inch  steam  pipe 
carrying  338*F  ateota  and  covered  by  150*F  water  is  50,000  Btu/hr-ft*  (This  eatinate  could  be 
higher,  perhaps  aa  high  aa  150,000  Btu/hr-ct  depending  on  the  assumed  heat  transfer  mech¬ 
anism.)  Notice  thst  the  loss  Is  nearly  sixty  times  ae  large  ss  the  Jots  from  dry,  bare  pipe.  • 
Perhaps  even  more  intnrestinga  the  rate  of  heat  loss  would  be  190  tlmaa  greater  than  the 


A.4  HTW  LOSS  CALCULATIONS 


Fort  Stewart  -  Measured/Estimated  HTW  Leaks 
Filename:  F-MAKEUP.WB2 


WATER  LOSS  ESTIH 

HATE 

ITEM 

GPD 

GPM 

1 )  Boiler  &  Cascade  Blowdown 

1440 

1.00 

2)  Sootblowing  -  Boiler  No.  4 

468 

0.33 

3)  CEP  -  Miscellaneous  Leaks 

302 

0.21 

4)  CEP  -  No.  4  Boiler  Pipe  &  Fitting 

323 

0.22 

5)  SEP  -  Miscellaneous  Leaks 

336 

0.23 

6)  Valve  Pit  Leaks  -  Valves  &  Fitting 

1398 

0.97 

7)  Mechanical  Equip.  Room  Leaks 

1260 

0.88 

8)  Heating  Equip./SEP  Losses  (1) 

1034 

0.72 

9)  SEP  Start-up  Losses  (1) 

158 

0.11 

10)  Repaired  HTW  Piping  Leaks  (1) 

55 

0.04 

Subtotal  Identified  Losses  (2) 

6774 

4.71 

Average  1 995  Make-up  Water  Use 

9173 

6.37 

-  Total  Losses  Identified 

6774 

4.71 

Estimated  HTW  Piping  Leaks  (3) 

2399 

1.66 

(1)  Losses  obtained  from  the  HTW  make-up  data,  could 
not  be  visually  verified  during  survey. 

(2)  Some  leaks  may  have  been  repaired  or  new  leaks 
may  have  formed  since  the  survey. 

(3)  Other  leaks  include  HVAC  equipment,  hot  water 
generators,  equipment  repair,  etc. 

PIE  CHART  VALUES 


Blowdown  &  Soot  Blowing 

1908 

1.33 

21% 

CEP/SEPA/P/ME  Rm  Leaks 

3619 

2.51 

39% 

Other  Identified  Losses 

1247 

0.87 

14% 

HTW  Piping  Leaks 

2399 

1.66 

26% 

100% 

BAR  CHART  VALUES 

1993 

1994 

1995 

Blowdown  &  Soot  Blowing 

1908 

1908 

1908 

Valve  &  Equip.  Leaks 

3619 

3619 

3619 

Other  Losses 

1247 

1247 

1247 

HTW  Piping  Leaks 

6072 

7682 

2399 

Test  Procedure 


Objective 

To  determine  the  hot  water  system  leaks  external  to  the  Steam  Plant 

System  Description 

The  hot  water  heating  and  distribution  system  consists  of  three  gas/oil  fired  package  boilers,  one 
stoker  fired  wood  boiler,  three  (3)  cascade  water  heaters  and  drculating  pumps.  Boiler  steam  is 
condensed  in  the  cascade  heaters  warming  the  water.  The  hot  water  is  circulated  facility  wide  in 
an  underground  distribution  system  supplying  the  heat  for  various  needs  including  domestic  hot 
water  heating  for  kitchen,  bathroom  and  laundry  use,  steam  for  cooking.  Space  heating  is  also 
provided  during  the  winter  months.  Closed  heat  exchangers  at  each  use  point  remove  heat  from 
the  water.  The  slightly  cooled  water  is  returned  to  the  steam  plant  for  re-heating.  The  hot  water 
distribution  and  return  system  is  a  closed  system.  With  all  valves  closed  any  required  make-up 
water  would  be  due  to  leaks. 

The  heated  water  from  the  cascade  heaters  is  used  for  boiler  feedwater.  The  known  system 
loses  are  the  result  of  steam  soot  blowing  (primarily  on  the  wood  fired  boiler)  and  boiler 
blowdown  along  with  scattered  steam  leaks  typical  of  such  a  facility. 

Procedure 

Fill  the  system  (no.  1  heater)  to  the  desired  level.  Note  the  time  and  the  make-up  water  totalizer 
reading.  Operate  the  facility  normally  for  8  hours,  except: 

•  do  not  operate  the  steam  soot  blowers. 

•  do  not  blow  down  the  boilers. 

•  do  not  blow  down  the  heaters. 

•  do  not  deliberately  allow  water  or  steam  losses  from  any  source. 

Keep  the  power  plant  as  “tight*  as  possible.  Keep  heater  water  levels  within  acceptable  limits. 
Near  the  end  of  the  8  hour  period  fill  the  heaters  to  the  starting  level,  record  the  time  and  the 
makeup  water  totalizer  reading. 

Results 

The  amount  of  make-up  water  used  during  the  test  should  be  theoretically  equal  the  total  system 
loses  during  the  test.  Since  the  system  losses  in  the  steam  plant  are  minimized,  the  make-up 
water  consumed  is  equal  to  system  leaks  outside  the  steam  plant. 


Leak  Test  Results 


\^(h 


The  results  of  the  enclosed  leak  test  procedure  yielded  a  loss  of  1787  gallons 
in  an  8  hour  period  (223  gal/hr,  3.72  gpm,  5361  gpd).  This  loss  was  attributed  to 
hot  water  distribution  system  leaks  outside  of  the  steam  plant.  Summing  these 
losses  with  those  from  sootblowing  and  blowdown  estimates  above  yields  a  daily 
make-up  flow  of  6045  gallons  (5361 +468+21 6).  More  importantly,  however 
the  losses  from  sootblowing  and  boiler  blow  down  are  shown  to  be  a  small  part 
(1 1 .3%)  of  the  total  system  losses. 


CMCUlnth  7o 


Fort  Stewart  -  Central  Energy  Plant 
Estimate  of  HTW  System  Losses 
Filename:  F-HTW-CP.WQ1 


Pipe 

Bldg. 

Pipe 

Linear 

Pipe 

Pipe 

Service 

Served 

Dia.  (in) 

Ft  w/loops 

Vol.  (CF) 

Vol.  (Gal) 

ZONE  1 

HTWS 

All  (main) 

8 

1485 

518.4 

3880 

HTWR 

All  (main) 

8 

1485 

518.4 

3880 

HTWS 

AH  (main) 

8 

2200 

767.9 

5750 

HTWR 

All  (main) 

8 

2200 

767.9 

5750 

HTWS 

AH  (main) 

6 

220 

43,2 

320 

HTWR 

All  (main) 

6 

220 

43.2 

320 

HTWS 

All  (main) 

6 

2035 

399.6 

2990 

HTWR 

AH  (main) 

6 

2035 

399.6 

2990 

HTWS 

All  (main) 

6 

825 

162.0 

1210 

HTWR 

All  (main) 

6 

825 

162.0 

1210 

HTWS 

All  (main) 

4 

825 

72.0 

540 

HTWR 

All  (main) 

4 

825 

72.0 

540 

HTWS 

All  (main) 

2 

880 

19.2 

140 

HTWR 

All  (main) 

2 

880 

19,2 

140 

HTWS 

All  (main) 

5 

385 

52.5 

390 

HTWR 

All  (main) 

5 

385 

52.5 

390 

HTWS 

AH  (main) 

4 

880 

76.8 

570 

HTWR 

All  (main) 

4 

880 

76.8 

570 

HTWS 

All  (main) 

2.5 

440 

15.0 

110 

HTWR 

All  (main) 

2.5 

440 

15.0 

1 10 

Branch  Piping  (assume  5%  of  mains) 

1590 

Bldgs 

72 

1 

100 

0.5 

290 

SUBTOTAL  ZONE  1 

20350 

33680 

ZONE  2 

HTWS 

All  (main) 

6 

4070 

799.1 

5980 

HTWR 

All  (main) 

6 

4070 

799.1 

5980 

HTWS 

All  (main) 

5 

1375 

187.5 

1400 

HTWR 

All  (main) 

5 

1375 

187.5 

1400 

HTWS 

All  (main) 

4 

550 

48.0 

360 

HTWR 

All  (main) 

4 

550 

48.0 

360 

HTWS 

All  (main) 

2 

4510 

98,4 

740 

HTWR 

All  (main) 

2 

4510 

98.4 

740 

HTWS 

All  (main) 

1.5 

330 

4.0 

30 

HTWR 

All  (main) 

1.5 

330 

4.0 

30 

HTWS 

All  (main) 

2.5 

550 

18.7 

140 

HTWR 

All  (main) 

2.5 

550 

18.7 

140 

HTWS 

All  (main) 

2.25 

990 

27.3 

200 

HTWR 

All  (main) 

2.25 

990 

27.3 

200 

HTWS 

All  (main) 

1.25 

1980 

16.9 

130 

HTWR 

All  (main) 

1.25 

1980 

16.9 

130 

HTWS 

All  (main) 

2 

770 

16.8 

130 

HTWR 

All  (main) 

2 

770 

16.8 

130 

Branch  Piping  (assume  5% 

of  mains) 

910 

Bldgs 

34 

1 

100 

0.5 

140 

SUBTOTAL  ZONE  2 

30250 

19270 

CMcvUiie  %  Uosie.^. 


Fort  Stewart  ~  Central  Energy  Plant 
Estimate  of  HTW  System  Losses 
Filename:  F-HTW-CP.WQ1 


ZONE  3 


HTWS 

All  (main) 

10 

5225 

2849.8 

21320 

HTWR 

All  (main) 

10 

5225 

2849.8 

21320 

HTWS 

All  (main) 

10 

3850 

2099.8 

15710 

HTWR 

All  (main) 

10 

3850 

2099.8 

15710 

HTWS 

All  (main) 

6 

1980 

388.8 

2910 

HTWR 

All  (main) 

6 

1980 

388.8 

2910 

HTWS 

All  (main) 

5 

990 

135.0 

1010 

HTWR 

All  (main) 

5 

990 

135.0 

1010 

HTWS 

All  (main) 

8 

605 

211.2 

1580 

HTWR 

All  (main) 

8 

605 

211.2 

1580 

HTWS 

All  (main) 

6 

605 

1 18.8 

890 

HTWR 

All  (main) 

6 

605 

118.8 

890 

HTWS 

All  (main) 

4 

1100 

96.0 

720 

HTWR 

All  (main) 

4 

1100 

96.0 

720 

HTWS 

All  (main) 

2 

880 

19.2 

140 

HTWR 

All  (main) 

2 

880 

19.2 

140 

HTWS 

All  (main) 

4 

1650 

144.0 

1080 

HTWR 

All  (main) 

4 

1650 

144.0 

1080 

Branch  Piping  (assume  5%  of  mains) 

4540 

Bldgs 

27 

1 

100 

0.5 

110 

SUBTOTAL  ZONE  3 

33770 

95370 

SEP  ZONE 

HTWR 

All  (main) 

4 

5390 

470.4 

3520 

HTWR 

All  (main) 

2 

5390 

117.6 

880 

STMS 

All  (main) 

10 

5390 

2939.8 

150 

HTWS 

All  (main) 

8 

440 

153.6 

1150 

HTWR 

All  (main) 

8 

440 

153.6 

1150 

HTWS 

All  (main) 

4 

2860 

249.6 

1870 

HTWR 

All  (main) 

4 

2860 

249.6 

1870 

HTWS 

AH  (main) 

3 

880 

43.2 

320 

HTWR 

All  (main) 

3 

880 

43.2 

320 

HTWS 

All  (main) 

2.5 

1760 

60.0 

450 

HTWR 

All  (main) 

2.5 

1760 

60.0 

450 

HTWS 

All  (main) 

2 

770 

16.8 

130 

HTWR 

All  (main) 

2 

770 

16.8 

130 

HTWS 

All  (main) 

2 

990 

21.6 

160 

HTWR 

All  (main) 

2 

990 

21.6 

160 

Branch  Piping  (assume  5%  of  mains) 

640 

Bldgs 

5 

1 

100 

0.5 

20 

SUBTOTAL  SEP  ZONE 

31570 

13370 

Cascade  Htrs, 

Expansion  Tanks,  etc.,  estimated 

14500 

Total  Estimated  System  Volume 

176190 

Gallons 
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Fort  Stewart  -  Central  Energy  Plant 

Estimate  of  HTW  System  Losses 

Filename:  F-HTW-CP.WQ1 

- 

CALCULATION  OF  PERCENT  HTW  LOSSES 

Typical  Closed  Loop  Piping  Systems 

0.5%  of  total  volume  lost  per  day  = 

881  Gal/Day 

881  gal/day  x  30.4  day/mo  = 

26796  Gal/Mo. 

881  gpd  /  1440min/day  = 

0.61  Gal/Min 

Fort  Stewart  HTW  Piping  System 

2203  gal/day  x  30.4  day/mo  = 

67014  Gal/Mo. 

2203  gpd  /  1440  min/day  = 

1.53  Gal/Min 

Percent  of  total  volume  lost  per  day  = 

1.3% 

Blowdown 

Blowing  down  the  boiler  is  required  to  control  the  boiler  water  chemistry. 
Excessive  blowdown  is  wasteful.  Insufficient  blowdovi/n  can  severely  damage 
the  boiler  pressure  parts  over  time.  Generally,  the  boilers  should  be  blown  down 
as  little  as  possible  while  keeping  the  boiler  water  chemistry  under  control.  The 
blowdown  procedures  should  be  reviewed.  Blowing  down  the  lower  headers 
every  shift  is  generally  regarded  as  excessive. 

The  American  Boiler  Manufacturers  Association  recommends  that  boilers 
operating  below  300  psig  should  have  less  than  3500  ppm  total  solids,  less  than 
700  ppm  total  Alkalinity,  and  less  than  300  ppm  total  suspended  solids.  If  the 
boiler  water  concentrations  of  these  parameters  are  substantially  below  these 
values,  then  perhaps  the  boilers  are  being  blown  down  too  much. 

The  lower  header  blowdown  valves  are  1-1/2”  diameter,  but  are  connected  to 
3/4”  diameter  pipe  from  the  valves  to  the  blowdown  tank.  The  3/4”  pipe  controls 
the  flow  from  the  boiler’s  lower  headers  when  the  blowdown  valves  are  wide 
open.  Assuming  an  equivalent  of  1 00  feet  of  pipe  from  the  valves  to  the  blow 
down  tank  yields  a  flow  rate  of  48  gpm.  A  ten  second  blow  from  each  of  the 
three  lower  headers  would  actually  take  30  seconds  each  (10  seconds  to  open 
the  valve ,  ten  seconds  to  blow,  and  ten  seconds  to  close  the  valve)  yielding  a 
consumption  of  24  gallons  per  blow.  With  three  lower  headers  and  three  blows 
per  day  per  header,  216  gal.  per  day  are  discharged  requiring  an  equivalent 
amount  of  make-up. 
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15 


20 


25 


30 


35 


40 


48.275 


50 


FLOW 

(GPM) 


48 


LBS/CY 


325 


5.63 


5.63 


8100 


0.033 


0.041 


0.102 


0.155 


0.526 


1.09 


1.83 


2.75 


3.84 


6.6 


9.99 


21.6 


37.8 


57.7975907 


81.52346277 


TIME 

(SEC/SHIFT) 


30 


GAL/CY 


39.0 


3.72 


4.20 


6045 


-0.6931 


-0.5108 


-0.2231 


0.69315 


1.09861 


1.38629 


1.60944 


1.79176 


2.07944 


2.30259 


2.70805 


2.99573 


BLOW 

POINTS 


LOWER 


-3.41 


-3.19 


-2.28 


-1.86 


-0.64 


0.086 


0.604 


1.012 


1.345 


1.887 


2.302 


3.073 


3.632 


SHIFT 

/DAY 


CY/SH 


1.886 


0.036 


0.051 


0.087 


0.133 


0.493 


1.059 


1.822 


2.775 


3.915 


6.736 


10.261 


22.050 


37.940 


57.798 


81.523 


109.037 


140.273 


200.000 


213.694 


SH/D 


-2.01536  6.59603  0.133273 


3/4  Inch  Pipe  Characteristic 


Flow  (gpm) 


Data 


'Trend 


GALTDAY 


216 


468 


684 


GPM 


0.150 


0.325 


0.475 
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Losses 


Sootblowing 

The  sootblowing  operations  should  be  carefully  reviewed.  Blowing  soot  twice 
per  shift  regardless  of  need  is  not  proper  procedure.  Blowing  too  frequently  can 
cause  excessive  tube  erosion  perhaps  resulting  in  premature  tube  replacement. 
Frequent  blowing  is  also  wasteful  of  valuable  steam,  particularly  at  reduced 
boiler  loads. 

Soot  blowing  should  be  initiated  primarily  by  high  exit  gas  temperature  which 
indicates  that  the  energy  released  by  the  fuel  is  not  being  absorbed  by  the  dirty 
tube  surfaces.  A  40*  rise  in  exit  gas  temperature  is  approximately  equal  to  1  %  in 
boiler  efficiency.  Often  this  rule  of  thumb  is  used  to  determine  when  the  boiler 
has  become  fouled  with  the  solid  products  of  combustion  and  should  be  cleaned 
by  operating  the  sootblowers.  Unfortunately,  there  is  no  indication  of  exit  gas 
temperature  on  the  boiler. 

A  simple  thermometer  ($50)  can  be  installed  in  the  hot  gas  duct  to  the  air  heater 
to  indicate  the  exit  gas  temperature.  Operators  can  record  the  exit  gas 
temperature  hourly  and  activate  the  soot  blowers  when  the  exit  gas  temperature 
gets  too  high. 

The  Diamond  Power  factory  calculates  that  325  lb.  steam  (39  gals  water)  are 
consumed  every  time  the  IK  sootblower  is  operated.  With  two  IK  blowers  and  6 
operations  each  per  day  the  total  steam  consumption  is  3900  lb.  steam  (468 
gals)  per  day. 
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Central  Energy  Plant  (CEP)  Leak  Test  H- 

On  November  30, 1995  a  leak  test  was  conducted  at  CEP  to  determine  the 
extent  of  the  leaks  associated  with  Boiler  No.4.  A  significant  amount  of  steam 
continually  vents  from  the  No.4  blowdown  tank.  To  quantify  this  loss,  a  CEP 
leak  test  would  be  conducted  with  the  No.4  boiler  configured  in  as  a  “tight”  a 
mode  as  possible,  and  then  a  second  test  would  be  conducted  with  No.4  in  a 
“normal”  (leaky)  configuration.  The  difference  in  the  test  results  would  be  the 
leaks  due  to  No.  4’s  normal  configuration. 

The  leak  test  consists  of  measuring  the  make-up  water  required  to  maintain 
constant  heater  levels  over  an  8  hour  period.  Unfortunately,  the  test  results 
showed  no  heater  level  changes  over  the  6  hour  test  period  when  a  6-7  inch 
change  in  the  gauge  glass  level  was  expected.  This  testing  technique  has 
yielded  results  in  the  past.  No  explanation  for  the  lack  of  results  was 
determined;  however,  improper  system  valving  is  strongly  suspected. 

Configuring  the  boiler  in  as  tight  a  configuration  as  possible  stopped  the 
blowdown  tank  steam  venting.  Leaking  steam  traps  in  the  main  steam  line,  the 
soot  blower  warm-up  line,  and  in  the  boiler  feed  pump  turbine  line  are  the 
sources  of  the  steam  venting.  Furthermore,  the  rear  water  wall  header 
blowdown  valves  are  leaking  slightly.  This  leak  was  so  small  that  only  warm 
water  entered  the  blow  down  tank. 

A  graph  (enclosed)  of  the  daily  make-up  consumption  data  shows  a  wide 
scattering  of  data,  perhaps  lending  credence  to  the  suspicion  that  observing 
heater  tank  levels  over  a  short  period  of  time  (8  hours)  yields  uncertain  results. 
However,  when  averaged  over  longer  periods  of  time  (weeks),  yields  more 
reliable  results.  The  graph  shows  the  daily  make-up  consumption  (DMC)  prior  to 
October  15, 1995  averaged  about  7000  gpd  (4.86  gpm)  while  unit  4  alone  was 
operating.  During  the  period  October  15  through  November  10,  1995  unit  4  was 
shut  down  and  units  1 ,2  and  3  were  operating,  and  the  DMC  fell  to  5900  gpd 
(4.10  gpm).  This  reduction  in  DMC  can  be  attributed  to  two  principal  causes;  1) 
the  general  leaky  state  of  unit  No.  4;  and  2)  the  required  consumption  of  steam 
for  sootblowing.  The  magnitude  of  the  change  1100  gpd  (0.764  gpm)  seems 
reasonable.  The  fact  that  the  consumption  returned  to  the  original  levels  when  4 
boiler  was  returned  to  service  implies  that  some  of  the  leaks  are  in  fact  related  to 
unit  No.  4. 

No.  4  Boiler  Operation  Recommendations 

1 .  Repair  steam  trap  leaks. 

2.  Reduce  soot  blowing  frequency.  Change  from  a  time  based  operation  to 
an  exit  gas  temperature  based  operation. 

3.  Reduce  blow  down  frequency  to  maintain  American  Boiler  Manufacturers 
Association  standard  of  3500  ppm  total  dissolved  solids. 
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Satellite  Energy  Plant  (SEP)  Leak  test. 

On  November  29, 1995  the  SEP  was  tested  for  system  leaks.  The  testing 
procedure  consists  of  stopping  all  steam  flow  to,  and  condensate  return  flow 
from,  the  SEP,  and  measuring  the  decrease  in  the  level  of  the  two  cascade 
heaters  in  the  SEP.  By  calculating  the  volume  change  in  the  heaters,  a  leak  rate 
may  be  determined. 


Time  (EST) 

9:46 

10:34 

11:13 

11:37 

11:48 

Level  (in) 

14.3 

14.3 

14.3 

14.3 

14.3 

Temp  (“F) 

375 

360 

340 

335 

330 

Pres,  (psig) 

190 

140 

115 

105 

100 

The  data  from  the  2  hour  test  indicated  that  the  water  level  in  the  heaters  never 
changed  while  the  circulating  hot  water  showed  a  -45“  temperature  change  and 
a  -90  psig  pressure  change.  It  was  concluded  therefore  the  SEP  system  was 
“tight". 

It  is  important  to  note  however  that  the  testing  method  used  is  quite  crude  over 
the  short  time  period  of  the  test.  The  two,  4000  gallon,  cascade  heaters  are 
connected  by  symmetrical  piping  assuring  “equal"  water  levels  in  both  heaters.  A 
one  inch  change  in  water  level,  at  normal  operating  level,  would  be  equivalent  to 
140  gallons  of  water.  The  leaks  found  and  measured  during  the  test  are 
tabulated  below. 


Location 

East  Heater  gauge  glass 
East  Heater  Steam  Stop  valve 
West  Heater  Equalization  valve 
HTWS  Check  Valve 
Both  Heaters  blow  down  valves 
TOTAL 


Amount  (oom) 
2.23x10-^ 
2.11x10*^ 
I.OOxlO'^ 
0.03 
02 
0.233 


The  total  amount  of  water  lost  during  the  test  is  0.233  gpm  x  122  min.  =  29  gals., 
or  approximately  0.2  inches  on  the  gauge  glass.  With  normal,  slow,  level  swings 
(generally  attributable  to  sloshing)  between  the  tanks,  this  leak  rate  is  barley 
detectable  in  the  sight  glass  over  the  time  span  of  the  test.  Because  of  the  large 
heater  storage  capacity,  a  longer  test  period  is  warranted.  In  the  future  this  test 
could  be  a  reasonable  leak  detection  and  quantification  method  at  the  SEP  if 
conducted  over  longer  testing  periods.  The  best  time  for  the  test  would  be  when 
the  heat  load  from  the  SEP  is  minimal,  perhaps  on  a  warm  day  after  a  cool  night. 
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Fort  Stewart  -  HTW  Distribution  System 


Filename:  FS-BLDGS.WB2 


Building 

HTW 

Building 

DHW 

Water 

No. 

Zone 

Type 

Temp. 

Sample 

206 

3 

Learning  Center 

80 

DHW 

207 

3 

Dining  Fadlity 

124 

DHW 

208 

3 

Fitness  Center 

113 

DHW 

211 

3 

Admin. 

N/A 

N/A 

212 

3 

Admin/Barracks 

131 

DHW 

213 

3 

Barracks 

120 

DHW 

215 

3 

Barracks 

137 

DHW 

216 

3 

Barracks 

110 

DHW 

217 

3 

Admin. 

N/A 

N/A 

218 

3 

Barracks 

124 

DHW 

223 

3 

Admin. 

N/A 

N/A 

224 

3 

Admin. 

N/A 

N/A 

225 

3 

Admin. 

N/A 

N/A 

230 

3 

Tac  Equip  Shop 

N/A 

N/A 

241 

3 

Tac  Equip  Shop 

N/A 

N/A 

260 

3 

Tac  Equip  Shop 

N/A 

N/A 

270 

3 

Tac  Equip  Shop 

N/A 

N/A 

276 

3 

Tac  Equip  Shop 

N/A 

N/A 

302 

3 

Hospital 

137 

DHW 

403 

N/A 

Child  Care  Ctr 

N/A 

N/A 

439 

N/A 

Fitness  Center 

139 

DHW 

440 

2 

Dental  Clinic 

114 

DHW 

501 

2 

Barracks 

134 

DHW 

503 

2 

Barracks 

122 

DHW 

504 

2 

Barracks 

158 

DHW 

506 

2 

Admin. 

N/A 

N/A 

507 

2 

Admin. 

N/A 

N/A 

508 

2 

Admin. 

N/A 

N/A 

509 

2 

Admin. 

N/A 

N/A 

512 

2 

Dining  Facility 

145 

DHW 

514 

2 

Barracks 

126 

DHW 

515 

2 

Barracks 

123 

DHW 

516 

2 

Barracks 

145 

DHW 

517 

2 

Barracks 

175 

DHW 

518 

2 

Barracks 

183 

DHW 

520 

2 

Admin. 

N/A 

N/A 

521 

2 

Admin. 

N/A 

N/A 

522 

2 

Admin. 

N/A 

N/A 

523 

2 

Admin. 

N/A 

N/A 

524 

2 

Admin. 

N/A 

N/A 

525 

2 

Admin. 

N/A 

N/A 

1.50  I 


6.67  ( 


Mech  Rm  HTW  Other  HTW  HTW 
Survey  Leaks  Leaks  Drop/Sec  Cup/Min 
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Y 
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Y 

Y 
N 

Y 

Y 
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Y 

LOCKED 
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Y 
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Fort  Stewart  -  HTW  Distribution  System 


Filename:  FS-BLDGS.WB2 


Building 

HTW 

Building 

DHW 

Water 

No. 

Zone 

Type 

Temp. 

Sample 

608 

2 

Fitness  Center 

127 

DHW 

610 

2 

Chapel 

115 

DHW 

612 

2 

Admin. 

N/A 

N/A 

614 

1 

Admin. 

N/A 

N/A 

616 

1 

Admin. 

N/A 

N/A 

617 

1 

Admin. 

N/A 

N/A 

618 

1 

Admin. 

N/A 

N/A 

619 

1 

Admin. 

N/A 

N/A 

620 

1 

Admin. 

112 

DHW 

621 

1 

Admin. 

91 

DHW 

622 

1 

Admin. 

85 

DHW 

623 

1 

Admin. 

109 

DHW 

624 

1 

Admin. 

109 

DHW 

626 

1 

Dining  Facility 

145 

DHW 

628 

1 

Admin. 

N/A 

N/A 

629 

1 

Barracks 

160 

DHW 

630 

1 

Barracks 

117 

DHW 

631 

1 

Barracks 

142 

DHW 

632 

1 

Barracks 

160 

DHW 

633 

1 

Barracks 

128 

DHW 

634 

1 

Barracks 

LOCKED 

LOCKED 

635 

1 

Barracks 

140 

DHW 

636 

1 

Barracks 

138 

DHW 

637 

1 

Barracks 

158 

DHW 

638 

1 

Admin. 

N/A 

N/A 

639 

1 

Admin. 

N/A 

N/A 

640 

1 

Admin. 

N/A 

N/A 

641 

1 

Admin. 

N/A 

N/A 

642 

1 

Dining  Facility 

154 

DHW 

643 

1 

Admin. 

N/A 

N/A 

644 

1 

Admin. 

N/A 

N/A 

645 

1 

Admin. 

N/A 

N/A 

646 

1 

Admin. 

N/A 

N/A 

647 

1 

Admin. 

N/A 

N/A 

648 

1 

Admin. 

N/A 

N/A 

649 

1 

Admin. 

N/A 

N/A 

Mech  Rm  HTW  Other  HTW  HTW 
Survey  Leaks  Leaks  Drop/Sec  Cup/Min 


0.88  V* 
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Fort  Stewart  -  HTW  Distribution  System  Filename;  FS-BLDGS.WB2 


Building 

HTW 

Building 

DHW 

Water 

Mech  Rm 

HTW 

Other 

HTW 

HTW 

No. 

Zone 

Type 

Temp. 

Sample 

Survey 

Leaks 

Leaks 

Drop/Sec 

Cup/Min 

701 

1 

Health  Clinic 

152 

DHW 

Y 

Y 

N 

1.00 

V 

702 

1 

Ent.  Center 

143 

DHW 

Y 

N 

N 

703 

1 

Enl.  Mens  Club 

N/A 

N/A 

LOCKED 

Y 

704 

1 

Theater 

N/A 

N/A 

Y 

N 

Y 

706 

1 

Branch  Exchange 

N/A 

N/A 

Y 

N 

Y 

708 

1 

Fitness  Center 

131 

DHW 

Y 

N 

Y 

710 

1 

Admin. 

N/A 

N/A 

Y 

N 

Y 

712 

1 

Barracks 

135 

DHW 

Y 

N 

Y 

713 

1 

Barracks 

133 

DHW 

Y 

N 

Y 

714 

1 

Barracks 

137 

DHW 

Y 

N 

Y 

715 

1 

Barracks 

135 

DHW 

Y 

Y 

N 

0.20 

V 

717 

1 

Barracks 

131 

DHW 

Y 

N 

N 

718 

1 

Barracks 

124 

DHW 

Y 

Y 

Y 

0.20 

Z  V 

719 

1 

Barracks 

112 

DHW 

Y 

Y 

N 

1.00 

V 

720 

1 

Barracks 

130 

DHW 

Y 

N 

Y 

721 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

722 

1 

Admin. 

N/A 

N/A 

Y 

Y 

Y 

5.00 

V 

723 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

724 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

725 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

726 

1 

Dining  Facility 

158 

DHW 

Y 

N 

Y 

727 

N/A 

Training  Facility 

N/A 

N/A 

Y 

N/A 

N 

728 

1 

Admin. 

N/A 

N/A 

Y 

Y 

N 

3.05 

2v 

810 

1 

Barracks 

131 

DHW 

Y 

N 

N 

811 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

812 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

813 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

814 

1 

Admin. 

N/A 

N/A 

Y 

N 

Y 

815 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

816 

1 

Admin. 

N/A 

N/A 

Y 

N 

Y 

818 

1 

Admin. 

N/A 

N/A 

Y 

N 

N 

819 

1 

Admin. 

N/A 

N/A 

Y 

Y 

N 

0.13 

S  V 
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Fort  Stewart  -  HTW  Distribution  System 


Filename:  FS-BLDGS.WB2 


Building 

HTW 

Building 

DHW 

Water 

Mech  Rm 

HTW 

Other 

HTW 

HTW 

No. 

Zone 

Type 

Temp. 

Sample 

Survey 

Leaks 

Leaks 

Drop/Sec 

Cup/Min 

1160 

3 

D.S.  Maint  Fac 

N/A 

N/A 

Y 

Y 

N 

2.03 

1170 

3 

G.S.  Maint  Fac 

N/A 

N/A 

Y 

N 

N 

1208 

1 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N 

Y 

1209 

1 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N 

N 

1211 

1 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N 

N 

1245 

N/A 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N/A 

Y 

1259 

1 

Tac  Equip  Shop 

N/A 

N/A 

Y 

Y 

N 

0.25  \ 

1261 

2 

Tac  Equip  Shop 

N/A 

N/A 

N 

1265 

2 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N 

N 

1280 

N/A 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N/A 

Y 

1320 

2 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N 

N 

1330 

2 

Tac  Equip  Shop 

N/A 

N/A 

Y 

Y 

N 

0.13 

\/ 

1340 

2 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N 

N 

1412 

C.  Energy  Plant 

N/A 

HTW 

Y 

Y 

1500 

3 

Div  Logis  Fac 

N/A 

N/A 

w/  1509? 

1503 

3 

Auto  Hobby  Shop 

N/A 

N/A 

LOCKED 

1509 

3 

Div  Logis  Fac 

N/A 

N/A 

Y 

Y 

Y 

3.00 

V 

1510 

3 

Tac  Equip  Shop 

N/A 

N/A 

N 

1540 

3 

Tac  Equip  Shop 

95 

PW 

N 

1720 

2 

D.S.  Maint  Fac 

148 

DHW 

Y 

N-N/A 

N 

1810 

2 

Tac  Equip  Shop 

N/A 

N/A 

N 

1820 

2 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N-N/A 

N 

1840 

2 

Tac  Equip  Shop 

N/A 

N/A 

Y 

N 

Y 

2115 

1 

Dental  Clinic 

N/A 

N/A 

Y 

N 

N 

2125 

1 

Chapel 

120 

DHW 

Y 

N 

N 

3001 

S 

S.  Energy  Plant 

N/A 

N/A 

Y 

Y 

3002 

S 

Admin. 

N/A 

N/A 

Y 

Y 

N 

5.20 

f  +  V 

4502 

S 

Tac  Equip  Shop 

N/A 

N/A 

N 

4528 

S 

Tac  Equip  Shop 

N/A 

N/A 

N 

4577 

S 

Tac  Equip  Shop 

N/A 

N/A 

N 

4578 

S 

Tac  Equip  Shop 

N/A 

N/A 

N 

TOTALS 

140 

127 

42 

41 

55.11 

11.80 

Leaks  (GPM)  = 
%  of  Total  = 
Total  Leaks  = 


Drop/Sec  Cup/Min 
0.138  0.737 

16%  84% 

0.875  GPM 
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A.5  ENERGY  DATA,  BOILER  LOGS  AND  MAKE-UP  WATER  DATA 


Fort  Stewart  Central  Energy  Plant 
Energy  Consumption 
Filename:  FS-ENRGY.WQ1 
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(5)  Assumes  heating  value  of  18000  btu/lb,  7.5  Ib/gal;  no  cost. 

(6)  Uses  heating  value  and  cost  from  utility  bills. 


ELECTRIC  BILLS 


Av.r-S 


OPW,  SERVICE  BRANCH 
FAX  NO.  767-7570 


TO: 

FROM: 

DATE: 

MESSAGE:  ^ 


_ L - 


NO  OF  PAGES 


ZMCya 


e.(ec.  Co%i: 


n£A3l  DO  NOT  ST*nE.  ^0U>  Ofi  p»pcn  CUP 


Georgia  Power  Company 
96  Annex.  Atlanta,  Ga.  30396 

1  0475  B 


fi31A53000MOSQ072506>tbS3006].0*)500000aOOO 


r 


FORT  STEWART 
OPW 

BLDG  1139 
SERVICE  BRANCH 
FT  STEWART  GA 


Georgia  Power  Company 

P.  0.  BOX  10247S 
48  ANNEX 

ATLANTA  GA  30368 


31314  iKMn’TO  t 


8313530004020 

PLEASE  HETURN  THIS  PORTION  WITH  YOUR  REMITTANCI. 


725084.65 


SVC  520 


XXXXXXXXXXX 


AecouMNumaer 

I  I  I 

I  I  t 

■8318b3!00O4020 


Strvic*  Ptfiod 
To 


06*23 


DSO 


DB  0.9343S0X 

Fuel  cs  «o. 015097 

07-24-95  8CON  CR  0.009150X 


wn — mr 

DEH  RKVA  CD 


jreTF'"'HETER  PRES  PREV - KTO - KV  HRS - BTUT 

NAME  NO.  READ  READ  CONST  USED  DEM 

520  E70396  4344  4110  19200  16608000  30701  30701  14632 

EXCESS  RKVA  4398 

CONSUMPTION  forwarded  METERS 
E70398  0346  9715  19200 


725084.651 
Tow  N«  Due 
Georgia  Power  Company 


HINESVILLE  ga  31313 

<912)  368-3376 


N»K4!ap«!W»!»*«;08^^ 


I  UcdTu 
— :QgmJSSLJssiis&si _ 


0728 

OSIG 

or  Ml 


TORT  STEWART - 

DPW 

HERO  RD 

fort  STEWART  GA 


31313 


Swvtep  Name  and  Laceilon 


AmouK 

725084.65 


725084.65 

Total  Net  Oiw 


PLEASE  RETAIN  THIS  PORTION  FOR  YOUR  RECORDS. 

REFIRENCC  RCVCRSt  SRX  PON  EXPLaNATIONa  AND  DiaCRIPTlONB  Of  RATV  lUkMtS.  AeafttVIATIONS  AND  MLLPM  COOeS. 


\UoSpoo  tOAiH 


E0*d 


A.S'-i' 

esiZT  S66i-ez-£nb 


nCACC  DO  NOT  STAPlf,  POLO  04  PPPCn  CUP 


Georgia  Power  Company 
96  Annex,  Atlanta,  Ga.  30396 

1  0480  B 


fl31B53QOD4OEODbbl32Q7H300711‘15OOODOaQOD 


FORT  STEWART 
OPW 

BLDG  1139 
SERVICE  BRANCH 
FT  STEWART  GA 


Georgia  Power  Company 

P.  0.  BOX  102473 
68  ANNEX 

ATLANTA  GA  30368 


31314  RmiTTO  t 


661320. 74SVC  520 


^  _  PUEASe  RETORI 

Aeeoum  Number  I  Service  PerM 

8SldS3i0004d 
RATE  METER  PRE^ 


8318530004020 

PUEASE  RETURN  TMS  PORTION  WTIM  YOUR  REMITTANCE. 


NO.  READ  READ  CONST 


PSO  DB  0.934350X 
FUEL  CS  00.015097 
ECON  CR  0 .0091502 
KWH  KW  HRS BILL 


661320.74  XXXXXXXXXXX 


Total  Net  Due  I 
Georgia  Power  Company 


HINESVILLE  GA 
(912)  368-3376 

SET  ACT - 1 - 

DEN  RKVA  CD 


31313 


520  E70396  4110  3898  19200  14515200  29818  29818  14355 

excess  RKVA  4416 

CONSUMPTION  FORWARDED  METERS 

E70398  9715  9171  19200  ^ 


661320.74 


;  ■  HERO  RD 

0629  FORT  STEWART  GA  31313  07-11-95 

T«1  DM 

_ LstM  J _ $»«vice  Nim#  md  Leciton _ 


661320.74 


PTW  inpuatB  _  _  _  j  f  w  _ ^gfwice  Tivrm  mg  uecwn _ | _  j 

_ _  PLEASE  RETAIN  THIS  PORTION  FOR  YOllR  RECORDS. 

^mntHCt  REVERSE  StM  FOR  EXPLAnaTWNS  AND  DESCRIPTIONS  OF  RATE  NAMES,  AOBRCvUTIONS  AND  BfLLmC  CODfS. 


4^^1,321 

I I  S',  loo 


6S:ZT  S66I-eZ-SrM 


KME  DO  NOT  STAni  POUJ  OR  CUP 

Georgfa  Power  Company 
96  Annex.  Atlanta,  Ga.  30396 

1  0479  B 


■ 


a3iaS3OODMO2QDbD43Q0QafiODtl2*?SObQOODOOQ 


r  fort  STEWART 

DPW 

BLDG  1139 
SERVICE  BRANCH 
FT  STEWART  GA 


51314 


Georgia  Power 
P.  0.  BOX 
68  ANNEX 
ATLANTA  GA  S0S68 

ncMn’TO  f 


Company 

102473 


8318530004020 


604300. OflSVC  520 


604300.08 


XXXXXXXX^ 


I  _  PLEaSe  RETURN  THIS  PORTION  WITH  YOUR  RtMITTANei. 


Tom  N«|  Du* 


N^E  NO.  READ  READ 
520  E70396  3898  3688 

EXCESS  RKVA 


— Kwr 
CONST 
19200 
5772 


USED 
13056000 


'  BILL" 
DEM 
27814 


Oeoigla  Power  Company 

HINESVILLE  GA  31313 

C912)  368-3376 
ACT 


■ACT 

DEH  RKVA  CD 
27725  13014 


forwarded  meters 

E70398  9171  8701  19200 


Amount 

604300.08 


1 

1 

1 

1 

1 

f 

1 

05I31 

LobgITci 

0»fG 

or  Bin 

-FORT  STEWART — 
DPW 

HERO  RD 


"CPBReMce  REVERse  aiDa  "ecoROS. 

■^««TioH«  AW  o«cRiim<w»  OF  tore  •uara.  mbrcwtknw  iN®  »uj^ 


I'li  O^C> 


d 


A.S'7 


6S:ZT  S66I-eZ-9nb 


•  .  •  '.O..  •&::/** 

;•  •  ^  •  •• 

*  «•  'V^.  »t!  CvoU  ■  .'  *•  ,; 

••  •  •  ■  j'”/ 

...  Vv'  ■:■  ■  •• 

hNOr^TAflt  rOlD  OR  PAFBI  CUP 

Georgia  Power  Company 
96  Annex  Atiantx  Gx  30396 

1  0483  B 


fi3165300QH0aQ05Sm5imQ005ia*lSDOODOaOOQ 


<  f  f 


FORT  STEWART 
DFU 

BLDG  1139 
SERVICE  BRANCH 
FT  STEWART  6A 


Georgia  Power  Company 

P.  0.  BOX  102473 
68  ANNEX 

ATLANTA  6A  30368 


31314 


8S185300040Z0 


Aoooum  Number  _ _ _ 

I,  I  I  r»m  {SO  DB  0.934350X 

J  J  L  lUEL  CS  00.015097  HINESVILLE 

fATE  HETER  ^RES  PREV - RWlT - inTHRS  BILL  '  ACT  ACT  - 

NAME  NO.  READ  READ  CONST  USED  DEH  OEH  RKVA  CD 

520  E70396  3688  3506  19200  10060800  27816  24058  11096 

EXCESS  RKVA  3077 

CONSUMPTION  FORWARDED  METERS 
£70398  8701  8359  19200 


PLEASE  RETURN  THIS  PORTION  WITH  rOUP.  REMITTANCE. 

isot.  ..««50*| 


524151.14 

SVC  520 

524151.14 

XXXXXXXXXXX 

Total  nmiXm 

1 

Georgia  Power  Company 


HINESVILLE  6A  31313 
C912}  368-3376 

T - ACT - r  Amount  ' 

M  RKVA  CD 

8  11096  524151.14 


I  !  HERO  RD 

0428  FORT  STEWART  6A  SlSlS  >-:85t^1»;@95  V  -’i 

IxatTm  Om  1 

- L2L?*!LJ _ Sgrvioe  NiriT  Mncf  LotMion 


5241S1.14 

TcnlNetCkm 


WfTAW  THIS  PORTION  FOR  YOUR  RCCORDSe 

REPCREMCE  RCVenSI  SIOC  FOR  CX^NATIOMS  AND  DCSCfflFOONS  OF  RAt>  NAMCS.  ABBREVIATIONS  ANO  BIUJNQ 


^  jJ£L. 

!  O.^Go^^co  <i~>U 


A,S'-3 


eS:ST  S66T-82-£irW 


90 ‘d  "WiOi 


PiSAse  DO  stapu.  rou3  OB  PAfSA  CUP 

Georgia  Power  Company 
96  Annex.  Atlanta.  Ga.  30396 

1  0482  8 


eaiBsaooo-.oaonsssbZwtaooHiiisooooooDDO 


4s'S'S,kiO 
I  1  2.00  ICvajW 


-  4  0.04^‘f /ku)U 


SZ'd 


00:£T  S66T-8Z-£3rfcl 


Page  Number  4.0 
Revised  December  4,  199 1 


GEORGIA  POWER  COMPANY 


Full 


Use  Service  to  Governmental  Institutions 


SCHEDULE  ’G-IO' 


AVAIUBIUTY: 

Throughout  the  Company’s  service  area  from  existing  lines  of  adequate  capacity,  except  that  service  under  this 
tariff  Is  not  available  to  a  customer  who  is  served  from  an  underground  network  system  or  who  applies  for 
service  after  December  29, 1981  at  a  service  level  below  12  kV. 


APPUCABIUTY: 

Full  use  service  to  large  Federal.  State,  and  Municipal  agencies  and  Institutions  at  a  single  delivery  point  through 
a  single  meter.  This  schedule  is  not  applicable  to  Housing  Projects  or  other  Governmental  agencies  or 
Institutions  whose  service  requirements  are  predominantly  residential,  nor  Is  it  available  to  any  customer  who 
has  more  than  one  meter  per  structure. 

TYPE  OF  SERVICE: 

Single  or  three  phase.  60  hertz,  at  a  standard  voltage. 


MONTHLY  RATE  -  Energy  Charge  Including  Demand  Charge: 


Base  Charge . 

All  consumption  (kWh)  not  greater  than 
300  hours  times  the  billing  demand: 

First  50,000  kWh . 

Next  150,000  kWh . 

Next  800,000  kWh . 

Over  1,OOO,OO0  kWh . 


Ail  consumption  (kWh)  in  excess 
of  300  hours  times  the  billing 
demand . 


$55.00 


@ . 6.OO0  per  kWh 

@ . 5.820  per  kWh 

® . 4.420  per  kWh 

@ . 4.100  per  kWh 

@ . 1.150  per  kWh 


Minimum  Monthly  Bill: 

$55.00  Base  Charge  plus  $8.00  per  kW  of  Billing  Demand,  but  not  less  than  $3,400.00  per  month,  plus 
excess  kVAR  charges  and  Fuel  Cost  Recovery  as  applied  to  the  current  month  kWh. 


FUEL  COST  RECOVERY: 

The  amount  calculated  at  the  above  rate  wfll  be  increased  under  the  provisions  of  the  Company’s  effective  Fuel 
Cost  Recovery  Schedule,  including  any  applicable  adjustments. 

DETERMINATION  OF  BILUNG  DEMAND: 

The  Billing  Demand  shall  be  based  on  the  highest  30-mlnute  kW  measurement  during  the  current  month  and  the 
preceding  eleven  (1 1 )  months. 

For  the  billing  months  of  June  through  September,  the  BRIing  Demarxi  sheill  be  the  greatest  of: 

(1)  The  current  actual  demand,  or, 

(2)  Ninety-Five  percent  (95%)  of  the  highest  actual  demand  occurring  In  any  previous  applicable  summer 
month  (June  through  September),  or, 

(3)  Sixty  percent  (60%)  of  the  highest  actual  demand  occurring  in  any  previous  applicable  winter  month 
(October  through  May). 
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For  the  billing  months  of  October  through  May.  the  Byilng  Det^  sJ^I  be  the  grater  of: 

(1 )  Ninety-Five  percent  (95%)  of  the  highest  summer  month  (June  through  September)  or,  _ 

(2)  Sixty  percent  (60%)  of  the  highest  winter  month  (October  through  May),  Including  the  current  month. 

In  no  case  shall  the  Billing  Demand  be  less  than  the  greatest  of; 

(1)  The  contract  minimum,  or, 

(21  Fifty  percent  (50%)  of  the  total  contract  capacity,  or,  u  oo 

f3l  3  000  kW  for  any  customer  applying  for  service  under  this  rate  subsequent  to  Decemter  1^1 ,  o  , 

(4)  6,000  kW  for  any  customer  applying  for  service  urxler  this  rate  subsequent  to  December  29, 1981 . 

Where  there  Is  an  Indictlon  of  a  power  factor  of  less  than  95%  lagging,  the  Company  riray  at  Ils  option.  Ir^ 
metering  MUtomerrttomeasure^R^^  Demand.  The  Reactive  Demand  sh^l  be  the  highe^30-mn^e  WAR 
measur^^urlng  the  month.  The  Excess  Reactive  Demand  shall  be  kVAR  which  is  in  excess  erf  o^third  of  the 
mSisurS  actu^  kW  In  the  current  month.  The  Company  wBI  bUI  excess  kVAR  at  the  rate  of  $a27  per  excess 

kVAR. 


TERM  OF  CONTRACT: 

Not  less  than  one  year. 

REVENUE  ADJUSTMENT: 

The  bill  calculated  at  the  above  rate  is  subject  to  change  in  such  an  amount  as  may  determined  under  ^e 
provisions  of  the  Company's  Revenue  Adjustment  Rider,  Schedule  "RA-1*,  as  approved  by  the  Georgia  Public 
Service  Commission  or  as  may  be  later  amended. 

Service  hereunder  subject  to  Rules  and  Regulations  for  Becbic  Service  on  file  wrtth  the  Georgia  Public  Service 
Commission. 
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Effective  with  service  rendered  on  and  after  December  4,  1991 
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NO  OF  POCES 


NATURAL  GAS  BILLS 


ATLANTA  GAS  LIGHT  COMPANY  -  GEORGIA  NATURAL  GAS  -  SAVANNAH  NATURAL  GAS  COMPANY 
P.O.BOX  105256  ATLANTA,  GA  30348-5256 


INTERRUPTIBLE  MONTHLY  BILLING  INVOICE 


U  S  ARMY  -  FT.  STEWART 
ARTILLERY  FIRING  CTR 


ACCOUNT  23558-0300-0-8 
1-20  COMMERCIAL  RATE 


JULY,  1994 
DISTRICT  4630267 


METER  NUMBER 

USAGE 

TEMPERATURE  FACT 

686 

5840 

0000000 

5141 

664*7 

1.0000000 

TOTAL  MCF  METERED 

12487 

CONVERT  TO  THERMS  (10.23  /MCF 

X  NET  MCF 

=  127, 

738  ) 

MONTHLY  CUSTOMER  CHARGE  (BASED  ON 

93/12  USAGE  OF  347 

,985  THERMS) 

$1,100.00 

THERMS 

CENTS/THM 

AMOUNT 

1 

IS) 

o 

COMMODITY  CHARGE 

127,738 

6.950 

8,877.79 

1-20 

SEASONAL  SUPPLY  COST 

127,738 

24.750 

31,615.16 

BASE 

TAKE  OR  PAY  COST 

127,738 

.000 

0.00 

BASE 

ENVIRONMENTAL  RESPONSE  COST 

127,738 

.000 

0.00 

SUB  TOTAL 

41,592.95 

.00  V.  SALES  TAX 

0.00 

TOTAL  CURRENT 

AMOUNT 

$41,592.95 

TOTAL  CURRENT 

CHARGES 

$41,592.95 
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RAND  TOTAL  127,738  127,738 


# 


ATLANTA  GAS  LIGHT  COMPANY  -  GEORGIA  NATURAL  GAS  -  SAVANNAH  NATURAL  GAS  COMPANY 
P.O.BOX  105256  ATLANTA,  GA  30348-5256 


INTERRUPTIBLE  MONTHLY  BILLING  INVOICE 


U  S  ARMY  -  FT.  STEWART 
ARTILLERY  FIRING  CTR 


METER  NUMBER 
686 
5141 


ACCOUNT  23558-0300-0-8 
1-20  COMMERCIAL  RATE 


USAGE 

28$2 

3279 


AUGUST,  1994 
DISTRICT  4630267 


TEMPERATURE  FACT. 
>*1. 0000000 
1.0000000 


TOTAL  MCF  METERED  6131 

CONVERT  TO  THERMS  (10.22  /MCF  X  NET  MCF 


62,658 


1-20  COMMODITY  CHARGE 
1-20  SEASONAL  SUPPLY  COST 


BASE  TAKE  OR  PAY  COST 

BASE  ENVIRONMENTAL  RESPONSE  COST 

SUB  TOTAL 

.00  X  SALES  TAX 

TOTAL  CURRENT  AMOUNT 


OF  347 

,985  THERMS) 

$1,100.00 

THERMS 

CENTS/THM 

AMOUNT 

62,658 

6.950 

4,354.73 

62,658 

23.500 

14,724.63 

62,658 

.000 

0.00 

62,658 

.000 

0.00 

20,179.36 

0.00 

$20,179.36 

$20,179.36 
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TOTAL  CURRENT  CHARGES 
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lAILY  TOTAL  62^656  62^658  62^658 

KCESS  REALLOC 

RAND  TOTAL  62,658  62,658  62,658 


ATLANTA  GAS  LIGHT  COMPANY  -  GEORGIA  NATURAL  GAS  -  SAVANNAH  NATURAL  GAS  COMPANY 

P.O.BOX  105256  ATLANTA,  GA  30348-5256 

INTERRUPTIBLE  MONTHLY  BILLING  INVOICE  SEPTEMBER,  I994 

U  S  ARMY  -  FT.  STEWART  ACCOUNT  23558-0300-0-8  DISTRICT  4630267 

ARTILLERY  FIRING  CTR  1-20  COMMERCIAL  RATE 

TEMPERATURE  FACT. 
1.0000000 
1.0000000 

TOTAL  MCF  METERED  5766 

CONVERT  TO  THERMS  Cl 0.24  /MCF  X  NET  MCF  =  59,041  ) 


MONTHLY  CUSTOMER  CHARGE  (BASED  ON  93/12  USAGE  OF  347,985  THERMS)  $1,100.00 


THERMS 

CENTS/THM 

AMOUNT 

1-20 

1-20 

COMMODITY  CHARGE 

SEASONAL  SUPPLY  COST 

59,041 

59,041 

6.950 

20.430 

4,103.35 

12,062.08 

BASE 

BASE 

TAKE  OR  PAY  COST 
ENVIRONMENTAL  RESPONSE  COST 

59,041 

59,041 

.000 

.000 

0.00 

0.00 

SUB  TOTAL 

17,265.43 

.00  y.  SALES  TAX 

0.00 

TOTAL  CURRENT 

AMOUNT 

$17,265.43 

TOTAL  CURRENT 

CHARGES 

$17,265.43 

METER  NUMBER  USAGE 

686  2552 

5141  ^214 
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HCESS  REALLOC 

RAND  TOTAL  59,041  59,041  59,041 


ATLANTA  GAS  LIGHT  COMPANY  -  GEORGIA  NATURAL  GAS  -  SAVANNAH  NATURAL  GAS  COMPANY 
P.O.BOX  105256  ATLANTA,  GA  30348-5256 


INTERRUPTIBLE  MONTHLY  BILLING  INVOICE  OCTOBER,  1994 


U  S  ARMY  -  FT.  STEWART  ACCOUNT  23558-0300-0-8 

ARTILLERY  FIRING  CTR  1-20  COMMERCIAL  RATE 

♦ 


DISTRICT  4630267 


METER  NUMBER  USAGE 

686  3251 

5141  4191 


TEMPERATURE  FACT. 
1.0000000 
1.0000000 


TOTAL  HCF  METERED  7442 


CONVERT  TO  THERMS  (10.22  /MCF  X  NET  MCF  =  76,056  ) 


MONTHLY  CUSTOMER  CHARGE  (BASED  ON 

93/12  USAGE 

OF 

347,985  THERMS) 

$1,100.00 

THERMS 

CENTS/THM 

AMOUNT 

1-20 

1-20 

COMMODITY  CHARGE  ' 

SEASONAL  SUPPLY  COST 

76,056 

76,056 

6.950 

20.880 

5,285.89 

15,880.49 

BASE 

BASE 

TAKE  OR  PAY  COST 
ENVIRONMENTAL  RESPONSE  COST 

76,056 

76,056 

.000 

.000 

0.00 

0.00 

SUB  TOTAL 

22,266.38 

.00  Z  SALES  TAX 

0.00 

TOTAL  CURRENT 

AMOUNT 

$22,266.38 

TOTAL  CURRENT 

CHARGES 

$22,266.38 
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ATLANTA  GAS  LIGHT  COMPANY  -  GEORGIA  NATURAL  GAS  -  SAVANNAH  NATURAL  GAS  COMPANY 
P.O.BOX  105256  ATLANTA,  GA  303A8-5256 

INTERRUPTIBLE  MONTHLY  BILLING  INVOICE  NOVEMBER,  1994 

U  S  ARMY  -  FT.  STEWART  ACCOUNT  23558-0300-0-8  DISTRICT  4630267 

ARTILLERY  FIRING  CTR  1-20  COMMERCIAL  RATE 


METER  NUMBER 

i  USAGE 

686 

4710 

5141 

5805 

TOTAL  MCF  METERED 

10515 

CONVERT  TO  THERMS  Cl 0.23  /MCF 

X  NET  MCF 

TEMPERATURE  FACT. 
1.0000000 
1.0000000 


107,571  ) 


MONTHLY  CUSTOMER  CHARGE  (BASED  ON 

93/12  USAGE  OF 

347,985  THERMS) 

$1,100.00 

THERMS 

CENTS/THM 

AMOUNT 

1-20 

1-20 

COMMODITY  CHARGE 

SEASONAL  SUPPLY  COST 

107,571 

107,571 

6.950 

23.540 

7,476.18 

25,322.21 

BASE 

BASE 

TAKE  OR  PAY  COST 
ENVIRONMENTAL  RESPONSE  COST 

107,571 

107,571 

.000 

.000 

0.00 

0.00 

SUB  TOTAL 

33,898.39 

.00  y.  SALES  TAX 

0.00 

TOTAL  CURRENT 

AMOUNT 

$33,898.39 

TOTAL  CURRENT 

CHARGES 

$33,898.39 
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RAND  TOTAL  107/571  107/571  107/571 


ATLANTA  GAS  LIGHT  COMPANY  -  GEORGIA  NATURAL  GAS  -  SAVANNAH  NATURAL  GAS  COMPANY 
P.O.BOX  105256  ATLANTA.  GA  30348-5256 

INTERRUPTIBLE  MONTHLY  BILLING  INVOICE  DECEMBER.  1994 

U  S  ARMY  -  FT.  STEWART  ACCOUNT  23558-0300-0-8  DISTRICT  4630267 

ARTILLERY  FIRING  CTR  1-20  COMMERCIAL  RATE 


METER  NUMBER 

■2tS2.USAGE 

TEMPERATURE  FACT 

686 

■'<,;«560 

t. 0000000 

5141 

10224 

1.0000000 

TOTAL  MCF  METERED 

18784 

CONVERT  TO  THERMS  (10.23  /kCF 

.  v*'  ' 

X.NET  MCF  = 

192,157 

) 

MONTHLY  CUSTOMER  CHARGE  CBASED  ON  94/06  USAGE  OF  310,484  THERMS)  $1,100.00 


THERMS 

CENTS/THM 

AMOUNT 

1-20 

COMMODITY  CHARGE 

192,157 

6.950 

13,354.91 

1-20 

SEASONAL  SUPPLY  COST 

192,157 

23.700 

45,541.21 

BASE 

TAKE  OR  PAY  COST 

192,157 

.000 

0.00 

BASE 

ENVIRONMENTAL  RESPONSE  COST 

192,157 

.000 

0.00 

SUB  TOTAL 

59,996.12 

.00  %  SALES  TAX 

0.00 

TOTAL  CURRENT 

AMOUNT 

$59,996.12 

TOTAL  CURRENT 

CHARGES 

$59,996.12 
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JAILY  TOTAL  192, X57  192,157  192,157 

EXCESS  REALLOC 

3RAND  TOTAL  192,157  192,157  192,157 


ATLANTA  GAS  LIGHT  COMPANY  -  GEORGIA  NATURAL  GAS  -  SAVANNAH  NATURAL  GAS  COMPANY 
P.O.BOX  105256  ATLANTA,  GA  30348-5256 

INTERRUPTIBLE  MONTHLY  BILLING  INVOICE  JANUARY,  1995 

U  S  ARMY  -  FT.  STEWART  ACCOUNT  23558-0300-0-8  DISTRICT  4630267 

ARTILLERY  FIRING  CTR  1-20  COMMERCIAL  RATE 


METER  NUMBER 
686 
5141 


USAGE 

10681 

12680 


TEMPERATURE  FACT. 
1.0000000 
1.0000000 


TOTAL  MCF  METERED  23361 


CONVERT  TO  THERMS  (10.21  /MCF  X  NET  MCF  =  238,514  ) 


MONTHLY  CUSTOMER  CHARGE  (BASED  ON  94/06  USAGE  OF  310 

,484  THERMS) 

$1,100.00 

THERMS 

CENTS/THM 

AMOUNT 

1-20 

COMMODITY  CHARGE  ^ 

238,514 

6.950 

16,576.72 

1-20 

SEASONAL  SUPPLY  COST 

238,514 

23.070 

55,025.18 

BASE 

TAKE  OR  PAY  COST 

238,514 

.000 

0.00 

BASE 

ENVIRONMENTAL  RESPONSE  COST 

238,514 

.000 

0.00 

SUB  TOTAL 

72,701.90 

.00  Z  SALES  TAX 

0.00 

TOTAL  CURRENT  AMOUNT 

$72,701.90 

TOTAL  CURRENT  CHARGES 

$72,701.90 

CMAh 
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AILY  TOTAL  238,514  238,514  238,514 

KCESS  REALLOC 

RAND  TOTAL  238,514  238,514  238,514 


ATLANTA  GAS  LIGHT  COMPANY  -  GEORGIA  NATURAL  GAS  -  SAVANNAH  NATURAL  GAS  COMPANY 
P.O.BOX  105256  ATLANTA,  6A  303<ia-5256 

INTERRUPTIBLE  MONTHLY  BILLING  INVOICE  FEBRUARY,  1995 

U  S  ARMY  -  FT.  STEWART  ACCOUNT  23558-0300-0‘8  DISTRICT  4530267 

ARTILLERY  FIRING  CTR  1-20  COMMERCIAL  RATE 


METER  NUMBER  USAGE 

686  9591 

5141  11318 

TOTAL  MCF  METERED  20909 


TEMPERATURE  FACT. 
1.0000000 
I. 0000000 


CONVERT  TO  THERMS  (10.23  /MCF 

X  NET  MCF  =  213, 

897  ) 

monthly"  CUSTOMER  CHARGE  (BASED  OH 

94/06  USAGE  OF  310 

,484  THERMS) 

$1^100.00 

THERMS 

CENTS/THM 

AMOUNT 

1-20 

COMMODITY  CHARGE 

213,897 

6.950 

14^865.84 

1-20 

SEASONAL  SUPPLY  COST 

213,897 

20.920 

44,747,25 

BASE 

TAKE  OR  PAY  COST 

213,897 

.000 

0.00 

BASE 

ENVIRONMENTAL  RESPONSE  COST 

213,897 

.000 

0.00 

SUB  TOTAL 

60,713.09 

.00  Z  SALES  TAX 

0.00 

TOTAL  CURRENT 

AMOUNT 

$60,713.09 

TOTAL  CURRENT 

CHARGES 

$60,713.09 
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ATLANTA  GAS  LIGHT  COMPANY  -  GEORGIA  NATURAL  GAS  -  SAVANNAH  NATURAL  GAS  COMPANY 
P.O.BOX  105256  ATLANTA,  6A  303A8-5256 

)  INTERRUPTIBLE  MONTHLY  BILLING  INVOICE  MARCH,  1995 

U  S  ARMY  -  FT.  STEWART  ACCOUNT  23558-0300-0-8  DISTRICT  4530267 

ARTILLERY  FIRING  CTR  1-20  COMMERCIAL  RATE 


METER  NUMBER  7 

USAGE 

TEMPERATURE  FACT. 

686 

7176 

1.0000000 

5141 

8484 

1.0000000 

TOTAL  MCF  METERED 

CONVERT  TO  THERMS  (10.21  /MCF 

15660  , 

X  NET  MCF  = 

159,888 

) 

MONTHLY  CUSTOMER  CHARGE  (BASED  ON 

94/06  USAGE  OF'  3 

10,484  THERMS) 

$1,100.00 

THERMS 

CENTS/THM 

AMOUNT 

I«20 

COMMODITY  CHARGE 

159,888 

6.950 

11,112.22 

1-20 

SEASONAL  SUPPLY  COST 

159,888 

19.980 

31,945.62 

BASE 

TAKE  OR  PAY  COST 

159,888 

.000 

0.00 

BASE 

ENVIRONMENTAL  RESPONSE  COST 

159,888 

.000 

0.00 

SUB  TOTAL 

44,157.84 

.00  X  SALES  TAX 

0.00 

TOTAL  CURRENT 

AMOUNT 

$44,157.84 

TOTAL  CURRENT 

CHARGES 

$44,157.84 

CMA 
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iLANTA  GAS  LIGHT  COMPANY  -  GEORGIA  NATURAL  GAS  -  SAVANNAH  NATURAL  GAS  COMPANY 
P.O.BOX  105256  ATLANTA,  GA  30348-5256 


INTERRUPTIBLE  MONTHLY  BILLING  INVOICE 

U  S  ARMY  -  FT.  STEWART  ACCOUNT  23558-0300-0-8 

ARTILLERY  FIRING  CTR  1-20  COMMERCIAL  RATE 

♦ 


APRIL,  1995 
DISTRICT  4530267 


METER  NUMBER 
686 
5141 


USAGE 

10595 

13917 


TEMPERATURE  FACT. 
1.0000000 
1.0000000 


TOTAL  MCF  METERED  24512 


CONVERT  TO  THERMS  (10.21  /MCF  X  NET  MCF  =  250,269  ) 


MONTHLY  CUSTOMER  CHARGE  (BASED  ON  94/06  USAGE  OF  310,484  THERMS)  $1,100.00 


THERMS 

CENTS/THM 

AMOUNT 

1-20 

COMMODITY  CHARGE 

250,269 

6.950 

17,393.70 

1-20 

SEASONAL  SUPPLY  COST 

250,269 

20.840 

52,156.06 

BASE 

TAKE  OR  PAY  COST 

250,000 

.000 

0.00 

EXCESS  TAKE  OR  PAY  COST 

269 

.000 

0.00 

BASE 

ENVIRONMENTAL  RESPONSE  COST 

250,000 

.000 

0.00 

EXCESS  ENVIRONMENTAL  RESPONSE  COST 

269 

.000 

0.00 

SUB  TOTAL 

70,649.76 

.00  X  SALES  TAX 

0.00 

TOTAL  CURRENT  AMOUNT 

- 

$70,649.76 

TOTAL  CURRENT  CHARGES 

$70,649.76 
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)AILY  TOTAL  250,269  250,269  250,269 

-:XCESS  REALLOC 

iRANO  TOTAL  250,269  250,269  250,269 


.fLANTA  GAS  LIGHT  COMPANY  -  GEORGIA  NATURAL  GAS  -  SAVANNAH  NATURAL  GAS  COMPANY 
P.O.BOX  105256  ATLANTA,  GA  30348-5256 


INTERRUPTIBLE  MONTHLY  BILLING  INVOICE 


U  S  ARMY  -  FT.  STEWART 
ARTILLERY  FIRING  CTR 


ACCOUNT  23558-0300-0-8 
1-20  COMMERCIAL  RATE 


MAY,  1995 
DISTRICT  4530267 


METER  NUMBER 
686 
5141 


USAGE 

3038 

3586 


TEMPERATURE  FACT. 
1.0000000 
1.0000000 


TOTAL  MCF  METERED  6624 


CONVERT  TO  THERMS  (10.24  /MCF  X  NET  MCF  =  67,830  ) 


MONTHLY  CUSTOMER  CHARGE  (BASED  ON 

94/06  USAGE 

OF  310 

,484  THERMS) 

$1,100.00 

THERMS 

CENTS/THM 

AMOUNT 

1-20  COMMODITY  CHARGE 

67,830 

6.950 

4,714.19 

1-20  SEASONAL  SUPPLY  COST 

67,830 

21.990 

14,915.82 

BYPASS  RECOVERY  FACTOR 

67,830 

.050 

33.92 

SUB 

TOTAL 

20,763.93 

.00  2  SALES  TAX 

0.00 

TOTAL 

CURRENT 

AMOUNT 

$20,763.93 

TOTAL 

CURRENT 

CHARGES 

$20,763.93 
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DAILY  TOTAL  67,830  67,830  67,830 

EXCESS  REALLOC 

GRAND  TOTAL  67,830  67,830  67,830 


ATLANTA  GAS  LIGHT  COMPANY  -  GEORGIA  NATURAL  GAS  -  SAVANNAH  NATURAL  GAS  COMPANY 
P.O.BOX  105256  ATLANTA,  GA  303A8-5256 


INTERRUPTIBLE  MONTHLY  BILLING  INVOICE 


U  S  ARMY  -  FT.  STEWART 
ARTILLERY  FIRING  CTR 


ACCOUNT  23558-0300-0-8 
1-20  COMMERCIAL  RATE 


JUNE,  1995 
DISTRICT  A530267 


METER  NUMBER 
686 
5141 


USAGE 

4548 

5173 


TEMPERATURE  FACT. 
1.0000000 
1.0000000 


TOTAL  MCF  METERED  9721 

CONVERT  TO  THERMS  (10.22  /MCF  X  NET  MCF  = 


99,348  ) 

OF 

250,269  THERMS) 

$1,100.00 

THERMS 

CENTS/THM 

AMOUNT 

99,348 

99,348 

6.950 

22.140 

6,904.69 

21,995.65 

99,348 

.  050 

49.67 

1-20  COMMODITY  CHARGE 
1-20  SEASONAL  SUPPLY  COST 

BYPASS  RECOVERY  FACTOR 

SUB  TOTAL 


.00  X  SALES  TAX 

TOTAL  CURRENT  AMOUNT 
TOTAL  CURRENT  CHARGES 


30,060 . 01 
0.00 
$30,050.01 
$30,050.01 
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XCESS  REALLOC 

:RAND  total  99,348  99,548  99,348 
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REPLACCS  OA  rOMM  5-M.  I  JUN  9.  WHICH  Wilt  BE  USED. 
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REfLACES  OA  FORM  $>«.  f  JUN  ».  WHICH  WILL  BE  USED. 


flEPLACCS  OA  FOAM  5m.  I  JUN  81.  WHICH  WtlL  •£  USED. 
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A.5'-7Z 


MCPUACCS  OA  rOMMa.««  I  JUN  ■«  WHICH  WILL  •*  USED. 


uK^^kam 


A.S'-7J 


"^**^*CCS  OA  FOWM  ••••  t  JUN  ••  WHICH  WILL  •(  UtCO, 


A.S--7V- 


DA  rOMM  t-ta  I  JUN  ••  WHiCM  Wicc  UCKO. 


ACILITI 


ACILITIES  ENGIHEERIMC  OPERATIHC  LOG  (Boil 


AS-7C 


AGILITIES  EHGINEERING  OPERATING  LOG  (Boiler  Plant) 


REPLACES  OA  FORM  S-M.  1  JUN  SI.  WHICH  WILL  BE  USED. 


n^WlACfS  OA  FOI»M  5-li  1  JUN  «  WHICH  WILL  SE  USED. 
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RCnACCS  DA  FOAM  S-«.  1  JUN  S.  WHICH  WILL  BE  USED. 


Li.  STEAM  LB.  STD.  RJB.  I  FUEL  USB)  DURING  MONTH  ISTANDARO  TOM51  I  REMAAKS 
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EVAPORATXM  U.  STEAM  PER  ti.  STO.  fUEL 


FACILITIES  ENGINEERING  OPERATING  LOG  (BMZrrfW  .  ^DQUABrnS  ?OBT  STEfJffiT 

For  UM  this  form,  sm  AR  420-49;  the  proponent  agwicy  ts  USAGE.  I  FOBT  STEVABT,  GEORGIA  31313 

I  8TCAM  PRODUCED  |WaBf  \  Ol  U  rfATafl  I  FEEDWATER  HEATCR  I 
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MAKE-UP  WATER  DATA 


Fort  Stewart  Control  Energy  Pkmt 
Filename:  F-MAKEUP.WQ1 


HTW  System  Mokeup  Water 


Month 

Year 

WS 

Makeup 

Gal(1) 

Days/ 

Month 

Avg  WS 
Makeup 
Gol/Day 

Max  WS 
Makeup 
Gol/Day 

Min  WS 
Makeup 
Gd/Day 

Max  WS 
Makeup 
Gd/Min 

Avg  WS 
Makeup 
Gd/Min 

Min  WS 
Makeup 
Gd/Min 

1 

93 

324080 

31 

10454 

16570 

6100 

1 1.5 

7.3 

4.2 

2 

93 

400920 

28 

14319 

18450 

8930 

12.8 

9.9 

6.2 

3 

93 

386430 

31 

12465 

21990 

1001 

15.3 

8.7 

0.7 

4 

93 

425830 

30 

14194 

25710 

8140 

17.9 

9.9 

5.7 

5 

93 

258830 

31 

8349 

14710 

4980 

10.2 

5.8 

3.5 

6 

93 

312260 

30 

10409 

19070 

7600 

13.2 

7.2 

5.3 

7 

93 

388480 

31 

12532 

16000 

7630 

1 1.1 

8.7 

5.3 

8 

93 

432570 

31 

13954 

26530 

8970 

18.4 

9.7 

6.2 

9 

93 

358820 

30 

11961 

17160 

6310 

11.9 

8.3 

4.4 

10 

93 

391750 

31 

12637 

19420 

7500 

13.5 

8.8 

5.2 

1 1 

93 

477570 

30 

15919 

23970 

9580 

16.6 

11.1 

6.7 

12 

93 

531190 

31 

17135 

27800 

9850 

19.3 

11.9 

6.8 

1 

94 

626020 

31 

20194 

27840 

14630 

19.3 

14.0 

10.2 

2 

94 

551230 

28 

19687 

26080 

14200 

18.1 

13.7 

9.9 

3 

94 

793890 

31 

25609 

31750 

17320 

22.0 

17.8 

12.0 

4 

94 

453420 

30 

15114 

27130 

3840 

18.8 

10.5 

2.7 

5 

94 

309740 

31 

9992 

14070 

5510 

9.8 

6.9 

3.8 

6 

94 

352590 

30 

11753 

17920 

4580 

12.4 

8.2 

3.2 

7 

94 

540670 

31 

17441 

25130 

10620 

17.5 

12.1 

7.4 

8 

94 

404010 

31 

13033 

19920 

5240 

13.8 

9.1 

3.6 

9 

94 

246270 

30 

8209 

17800 

1390 

12.4 

5.7 

1.0 

10 

94 

136380 

31 

4399 

12550 

900 

8.7 

3.1 

0.6 

1 1 

94 

442980 

30 

14766 

23010 

1910 

16.0 

10.3 

1.3 

12 

94 

419160 

31 

13521 

20800 

7830 

14.4 

9.4 

5.4 

1 

95 

403420 

31 

13014 

17980 

8370 

12.5 

9.0 

5.8 

2 

95 

445340 

28 

15905 

25150 

11150 

17.5 

11.0 

7.7 

3 

95 

360940 

31 

11643 

18680 

7520 

13.0 

8.1 

5.2 

4 

95 

274470 

30 

9149 

14330 

5480 

10.0 

6.4 

3.8 

5 

95 

206480 

31 

6661 

11300 

2290 

7.8 

4.6 

1.6 

6 

95 

224250 

30 

7475 

11450 

4920 

8.0 

5.2 

3.4 

7 

95 

254190 

31 

8200 

11360 

3470 

7.9 

5.7 

2.4 

8 

95 

237210 

31 

7652 

10490 

5420 

7.3 

5.3 

3.8 

9 

95 

216450 

30 

7215 

11980 

3780 

8.3 

5.0 

2.6 

10 

95 

206690 

31 

6667 

12230 

3980 

8.5 

4.6 

2.8 

11 

95 

261230 

30 

8708 

16220 

2280 

11.3 

6.0 

1.6 

12 

95 

259510 

31 

8371 

12610 

4110 

8.8 

5.8 

2.9 

3  Yr 

Min 

136380 

4399 

10490 

900 

7.3 

3.1 

0.6 

Avg 

369869 

12186 

19032 

6593 

13.2 

8.5 

4.6 

Max 

793890 

25609 

31750 

17320 

22.0 

17.8 

12.0 

1993 

Min 

258830 

8349 

14710 

1001 

10.2 

5.8 

0.7 

Avg 

390728 

12861 

20615 

7216 

14.3 

8.9 

5.0 

Max 

531190 

17135 

27800 

9850 

19.3 

11.9 

6.8 

1994 

Min 

136380 

4399 

12550 

900 

8.7 

3.1 

0.6 

Avg 

439697 

14477 

22000 

7331 

15.3 

10.1 

5.1 

Max 

793890 

25609 

31750 

17320 

22.0 

17.8 

12.0 

1995 

Min 

206480 

6661 

10490 

2280 

7.3 

4.6 

1.6 

Avg 

279182^ 

9222 

14482 

5231 

10.1 

6.4 

3.6 

Max 

445340 

15905 

25150 

11150 

17.5 

11.0 

7.7 

(1)  Source  is  Fort  Stewart  Boiler  Operating  Logs. 

WS  -  Water  softener  makeup  water  from  meter  readings. 


1995  DAILY  MAKEUP  WATER 


MONTH 


JAN 


FEB 


DAY 

GAL/DAY 

TOTAL 

AVG  GPD 

GAL/MIN  AVG  GPM 

1 

12340 

8.6 

-  ANNUAL  STATS 

2 

14200 

9.9 

AVG  GPM 

6.4 

3 

11070 

7.7 

MIN  GPM 

1.6 

4 

16470 

11.4 

MAX  GPM 

17.5 

5 

14790 

10.3 

STD  DEV 

2.5 

6 

8750 

6.1 

VARIANC 

6.0 

7 

11670 

8.1 

FREQUENCY: 

8 

11310 

7.9 

GPM 

NO.  DA\ 

9 

10650 

7.4 

0 

0 

10 

12070 

8.4 

1 

0 

11 

8370 

5.8 

2 

3 

12 

10090 

7.0 

3 

15 

13 

15170 

10.5 

4 

31 

14 

13320 

9.3 

5 

62 

15 

15450 

13014 

10.7 

9.0  6 

81 

16 

15060 

10.5 

7 

55 

17 

15040 

10.4 

8 

40 

18 

13900 

9.7 

9 

22 

19 

17980 

12.5 

10 

20 

20 

14010 

9.7 

11 

18 

21 

9440 

6.6 

12 

8 

22 

12120 

8.4 

13 

7 

23 

16140 

11.2 

14 

1 

24 

13080 

9.1 

15 

0 

25 

14830 

10.3 

16 

0 

26 

13280 

9.2 

17 

0 

27 

14760 

10.3 

18 

2 

28 

11050 

7.7 

19 

0 

29 

11390 

7.9 

20 

0 

30 

11720 

8.1 

21 

0 

31 

13900 

403420 

9.7 

22 

0 

1 

14140 

9.8 

23 

0 

2 

15460 

10.7 

24 

0 

3 

14990 

10.4 

25 

0 

4 

16660 

11.6 

5 

16630 

11.5 

6 

12940 

9.0 

7 

17370 

12.1 

8 

17540 

12.2 

9 

19240 

13.4 

10 

17320 

12.0 

11 

15500 

10.8 

12 

14720 

10.2 

13 

11430 

7.9 

14 

18050 

15905 

12.5 

11.0 

15 

25150 

17.5 

16 

14280 

9.9 

17 

12940 

9.0 

18 

11150 

7.7 

19 

17920 

12.4 

20 

11550 

8.0 

21 

15790 

11.0 

22 

13680 

9.5 

23 

17120 

11.9 

24 

14610 

10.1 

25 

16360 

11.4 

26 

15940 

11.1 

27 

24^0 

17.2 

28 

12030 

445340 

8.4 

A.  S'-  lo( 


1995  DAILY  MAKEUP  WATER 

MONTH  DAY 

GAL/DAY 

TOTAL 

AVG  GPD 

GAL/MIN  AVG  GPM 

1 

18680 

13.0 

2 

13870 

9.6 

3 

7820 

5.4 

4 

11000 

7.6 

5 

13170 

9.1 

6 

10400 

7.2 

7 

9140 

6.3 

8 

11970 

8.3 

9 

14280 

9.9 

10 

7520 

5.2 

11 

11230 

7.8 

12 

14350 

10.0 

13 

12910 

9.0 

14 

9820 

6.8 

MAR  15 

12110 

11643 

8.4  8.1 

16 

11250 

7.8 

17 

13110 

9.1 

18 

9570 

6.6 

19 

9070 

6.3 

20 

8530 

5.9 

21 

9400 

6.5 

22 

13730 

9.5 

23 

12560 

8.7 

24 

14620 

10.2 

25 

11200 

7.8 

26 

13030 

9.0 

27 

11740 

8.2 

28 

12100 

8.4 

29 

10120 

7.0 

30 

8060 

5.6 

31 

14580 

360940 

10.1 

1 

14330 

10.0 

2 

9910 

6.9 

3 

11410 

7.9 

4 

11550 

8.0 

5 

9830 

6.8 

6 

12590 

8.7 

7 

9140 

6.3 

8 

10320 

7.2 

9 

10890 

7.6 

10 

10450 

7.3 

11 

7720 

5.4 

12 

7590 

5.3 

13 

11020 

7.7 

14 

10580 

7.3 

APR  15 

6900 

9149 

4.8  6.4 

16 

8440 

5.9 

17 

7340 

5.1 

18 

8490 

5.9 

19 

8670 

6.0 

20 

9790 

6.8 

21 

7940 

5.5 

22 

10940 

7.6 

23 

8580 

6.0 

24 

10600 

7.4 

25 

7940 

5.5 

26 

5740 

4.0 

27 

6000 

4.2 

28 

6450 

4.5 

29 

7840 

5.4 

30 

5480 

274470 

3.8 

A.S-lol. 


1995  DAILY  MAKEUP  WATER 


MONTH  DAY 

GAL/DAY 

TOTAL 

AVG  GPD 

GAUM 

1 

5980 

4.2 

2 

6010 

4.2 

3 

8030 

5.6 

4 

5320 

3.7 

5 

4060 

2.8 

6 

4220 

2.9 

7 

3010 

2.1 

8 

6450 

4.5 

9 

3750 

2.6 

10 

8950 

6.2 

11 

8110 

5.6 

12 

8800 

6.1 

13 

6440 

4.5 

14 

10390 

7.2 

MAY  15 

2290 

6661 

1.6 

16 

11300 

7.8 

17 

7640 

5.3 

18 

5090 

3.5 

19 

7570 

5.3 

20 

7480 

5.2 

21 

7700 

5.3 

22 

6610 

4.6 

23 

5550 

3.9 

24 

7630 

5.3 

25 

8710 

6.0 

26 

4480 

3.1 

27 

6470 

4.5 

28 

8600 

6.0 

29 

6160 

4.3 

30 

7890 

5.5 

31 

5790 

206480 

4.0 

1 

7500 

5.2 

2 

6180 

4.3 

3 

5920 

4.1 

4 

8410 

5.8 

5 

7600 

5.3 

6 

9190 

6.4 

7 

8430 

5.9 

8 

5840 

4.1 

9 

5910 

4.1 

10 

5520 

3.8 

11 

8310 

5.8 

12 

9230 

6.4 

13 

11450 

8.0 

14 

6480 

4.5 

JUN  15 

5440 

7475 

3.8 

16 

7380 

5.1 

17 

8080 

5.6 

18 

7860 

5.5 

19 

5700 

4.0 

20 

5630 

3.9 

21 

6830 

4.7 

22 

9310 

6.5 

23 

9960 

6.9 

24 

7900 

5.5 

25 

7090 

4.9 

26 

6240 

4.3 

27 

8960 

6.2 

28 

9520 

6.6 

29 

7460 

5.2 

30 

4920 

224250 

3.4 

4.6 


5.2 


1^.^-  ID3 


1995  DAILY  MAKEUP  WATER 


MONT 


JUL 


AUG 


DAY  GAUDAY  TOTAL  AVGGPD 


1 

4430 

2 

10620 

3 

3470 

4 

6990 

5 

6240 

6 

7810 

7 

7480 

8 

8010 

9 

9520 

10 

8050 

11 

6780 

12 

9470 

13 

4470 

14 

5610 

15 

8480 

16 

8390 

17 

7710 

18 

7640 

19 

9320 

20 

9930 

21 

9370 

22 

9080 

23 

7480 

24 

8180 

25 

11360 

26 

11130 

27 

9760 

28 

10420 

29 

8090 

30 

9080 

31 

9820 

1 

8710 

2 

9470 

3 

9580 

4 

7020 

5 

10200 

6 

8420 

7 

10430 

8 

7210 

9 

5910 

10 

7260 

11 

6470 

12 

8320 

13 

6970 

14 

6640 

15 

8410 

16 

7340 

17 

6900 

18 

7630 

19 

6560 

20 

5820 

21 

8020 

22 

5420 

23 

5720 

24 

6840 

25 

10490 

26 

7220 

27 

8840 

28 

8430 

29 

7290 

30 

6740 

31 

6930 

8200 


254190 


7652 


237210 


GAIJMIN 

3.1 

7.4 

2.4 

4.9 

4.3 

5.4 

5.2 

5.6 

6.6 

5.6 

4.7 

6.6 

3.1 

3.9 

5.9 

5.8 

5.4 

5.3 

6.5 

6.9 

6.5 

6.3 

5.2 

5.7 

7.9 

7.7 

6.8 

7.2 

5.6 

6.3 
6.8 
6.0 

6.6 

6.7 

4.9 

7.1 

5.8 

7.2 
5.0 

4.1 
5.0 

4.5 

5.8 

4.8 

4.6 

5.8 

5.1 

4.8 

5.3 

4.6 
4.0 

5.6 

3.8 
4.0 

4.8 

7.3 
5.0 

6.1 

5.9 
5.1 

4.7 

4.8 


AVG  GPM 


5.7 


5.3 


A.iT-/  (2^ 


1995  DAILY  MAKEUP  WATER 


SEP 


OCT 


)AY 

GAUDAY 

TOTAL 

AVG  GPD 

GAUM 

1 

6230 

4.3 

2 

7940 

5.5 

3 

8070 

5.6 

4 

7700 

5.3 

5 

7500 

5.2 

6 

8860 

6.2 

7 

5560 

3.9 

8 

10300 

7.2 

9 

7020 

4.9 

10 

8560 

5.9 

11 

6130 

4.3 

12 

6120 

4.3 

13 

6990 

4.9 

14 

11980 

8.3 

15 

6280 

7215 

4.4 

16 

8570 

6.0 

17 

7990 

5.5 

18 

8650 

6.0 

19 

8510 

5.9 

20 

9720 

6.8 

21 

7250 

5.0 

22 

6760 

4.7 

23 

4550 

3.2 

24 

6280 

4.4 

25 

6330 

4.4 

26 

3780 

2.6 

27 

4080 

2.8 

28 

7400 

5.1 

29 

5020 

3.5 

30 

6320 

216450 

4.4 

1 

4280 

3.0 

2 

4230 

2.9 

3 

6570 

4.6 

4 

6580 

4.6 

5 

6180 

4.3 

6 

5740 

4.0 

7 

7050 

4.9 

8 

6500 

4.5 

9 

5970 

4.1 

10 

10080 

7.0 

11 

12230 

8.5 

12 

6710 

4.7 

13 

7390 

5.1 

14 

11110 

7.7 

15 

7610 

6667 

5.3 

16 

8260 

5.7 

17 

5620 

3.9 

18 

6820 

4.7 

19 

7070 

4.9 

20 

7160 

5.0 

21 

7740 

5.4 

22 

7410 

5.1 

23 

6120 

4.3 

24 

4970 

3.5 

25 

5040 

3.5 

26 

5710 

4.0 

27 

6750 

4.7 

28 

4370 

3.0 

29 

3980 

2.8 

30 

6330 

4.4 

31 

5110 

206690 

3.5 

5.0 


4.6 


A.r-/or 


1995  DAILY  MAKEUP  WATER 


NOV 


DEC 


1 

4020 

2.8 

2 

5090 

3.5 

3 

3730 

2.6 

4 

7330 

5.1 

5 

2280 

1.6 

6 

7650 

5.3 

7 

2440 

1.7 

8 

3700 

2.6 

9 

9110 

6.3 

10 

10140 

7.0 

11 

5410 

3.8 

12 

6830 

4.7 

13 

10080 

7.0 

14 

9320 

6.5 

15 

12200 

8708 

8.5 

16 

13450 

9.3 

17 

16220 

11.3 

18 

14560 

10.1 

19 

10130 

7.0 

20 

13380 

9.3 

21 

14530 

10.1 

22 

14460 

10.0 

23 

10020 

7.0 

24 

7950 

5.5 

25 

11720 

8.1 

26 

4100 

2.8 

27 

4450 

3.1 

28 

10070 

7.0 

29 

9450 

6.6 

30 

7410 

261230 

5.1 

1 

7430 

5.2 

2 

9300 

6.5 

3 

10090 

7.0 

4 

8930 

6.2 

5 

9170 

6.4 

6 

6500 

4.5 

7 

9930 

6.9 

8 

7770 

5.4 

9 

7430 

5.2 

10 

9410 

6.5 

11 

9100 

6.3 

12 

8010 

5.6 

13 

9780 

6.8 

14 

9470 

6.6 

15 

10930 

8371 

7.6 

16 

8650 

6.0 

17 

9770 

6.8 

18 

8500 

5.9 

19 

6790 

4.7 

20 

7300 

5.1 

21 

7620 

5.3 

22 

4110 

2.9 

23 

6220 

4.3 

24 

7180 

5.0 

25 

4420 

3.1 

26 

5050 

3.5 

27 

7010 

4.9 

28 

9310 

6.5 

29 

10690 

7.4 

30 

11030 

7.7 

31 

12610 

259510 

8.8 

6.0 


5.8 


1994  DAILY  MAKEUP  WATER 


MONTH  DAY  GAL/DAY  TOTAL  AVG  GPD  GAL/MIN  AVG  GPM 


1 

19660 

13.7 

-  ANNUAL  STATS  - 

2 

22970 

16.0 

AVG  GPM 

10.0 

3 

27360 

19.0 

- 

MIN  GPM 

0.6 

4 

14630 

10.2 

MAX  GPM 

22.0 

5 

15970 

11.1 

STD  DEV 

4.7 

6 

19580 

13.6 

VARIANC 

22.1 

7 

24220 

16.8 

FREQUENCY: 

8 

25780 

17.9 

GPM 

NO.  DAYS 

9 

26590 

18.5 

0 

0 

10 

26270 

18.2 

1 

5 

11 

27840 

19.3 

2 

18 

12 

22680 

15.8 

3 

3 

13 

22050 

15.3 

4 

9 

14 

15020 

10.4 

5 

9 

15 

21080 

20194 

14.6 

14.0 

6 

25 

16 

22930 

15.9 

7 

35 

17 

17550 

12.2 

8 

36 

18 

20730 

14.4 

9 

25 

19 

23850 

16.6 

10 

25 

20 

22130 

15.4 

11 

24 

21 

18870 

13.1 

12 

25 

22 

18690 

13.0 

13 

28 

23 

16020 

11.1 

14 

21 

24 

19140 

13.3 

15 

16 

25 

17180 

11.9 

16 

18 

26 

14130 

9.8 

17 

14 

27 

17120 

11.9 

18 

8 

28 

16350 

11.4 

19 

10 

29 

17580 

12.2 

20 

7 

30 

14480 

10.1 

21 

1 

31 

17570 

626020 

12.2 

22 

2 

1 

14200 

9.9 

23 

1 

2 

17160 

11.9 

24 

0 

3 

17440 

12.1 

25 

0 

4 

15090 

10.5 

5 

15960 

11.1 

6 

20770 

14.4 

7 

15340 

10.7 

8 

17870 

12.4 

9 

19420 

13.5 

10 

18420 

12.8 

11 

20090 

14.0 

12 

19010 

13.2 

13 

18160 

12.6 

14 

21660 

19687 

15.0 

13.7 

15 

20380 

14.2 

16 

23820 

16.5 

17 

20440 

14.2 

18 

16770 

11.6 

19 

20080 

13.9 

20 

25150 

17.5 

21 

21440 

14.9 

22 

21490 

14.9 

23 

26080 

18.1 

24 

22740 

15.8 

25 

21170 

14.7 

26 

21720 

15.1 

27 

19240 

13.4 

28 

20120 

551230 

14.0 

A.r-loT 


1994  DAILY  MAKEUP  WATER 


MONTH  DAY  GAL/DAY  TOTAL 

1  25100 

2  20320 

3  23790 

4  22910 

5  17320 

6  25540 

7  23860 

8  22170 

9  20290 

10  26490 

11  28540 

12  23920 

13  23450 

14  27460 

MAR  15  25260 

16  26090 

17  26040 

18  23560 

19  24360 

20  29390 

21  28510 

22  26570 

23  28150 

24  27000 

25  31750 

26  24160 

27  27560 

28  31250 

29  31630 

30  28450 

31  23000  793890 

1  22740 

2  27130 

3  22670 

4  22190 

5  23930 

6  24730 

7  24140 

8  20050 

9  22500 

10  21360 

11  25540 

12  16220 

13  24130 

14  10810 

APR  15  4740 

16  4500 

17  10250 

18  10280 

19  13500 

20  10280 

21  8250 

22  3840 

23  4600 

24  10260 

25  9830 

26  10130 

27  10010 

28  7180 

29  13110 

30  14520  453420 


AVG  GPD  GAL/MIN  AVG  GPM 

17.4 

14.1 

16.5 
15.9 
12.0 

17.7 

16.6 

15.4 

14.1 

18.4 

19.8 

16.6 

16.3 

19.1 

25609  17.5  17.8 

18.1 

18.1 

16.4 

16.9 

20.4 

19.8 

18.5 

19.5 

18.8 
22.0 

16.8 

19.1 

21.7 
22.0 

19.8 
16.0 

15.8 

18.8 

15.7 

15.4 

16.6 

17.2 

16.8 

13.9 

15.6 

14.8 

17.7 

11.3 

16.8 
7.5 

15114  3.3  10.5 

3.1 

7.1 

7.1 

9.4 

7.1 

5.7 

2.7 

3.2 

7.1 

6.8 
7.0 
7.0 
5.0 

9.1 

10.1 


1994  DAILY  MAKEUP  WATER 


MAY 


JUN 


)AY 

GAL/DAY 

TOTAL 

AVG  GPD 

GAL/M 

1 

9870 

6.9 

2 

14070 

9.8 

3 

7580 

5.3 

4 

9980 

6.9 

5 

11910 

8.3 

6 

7940 

5.5 

7 

12030 

8.4 

8 

9730 

6.8 

9 

8760 

6.1 

10 

9730 

6.8 

11 

11390 

7.9 

12 

8350 

5.8 

13 

9510 

6.6 

14 

11480 

8.0 

15 

8280 

9992 

5.8 

16 

5680 

3.9 

17 

10250 

7.1 

18 

7530 

5.2 

19 

9460 

6.6 

20 

11870 

8.2 

21 

12320 

8.6 

22 

11510 

8.0 

23 

8470 

5.9 

24 

12550 

8.7 

25 

9700 

6.7 

26 

10950 

7.6 

27 

10170 

7.1 

28 

7960 

5.5 

29 

9910 

6.9 

30 

8850 

6.1 

31 

11950 

309740 

8.3 

1 

7550 

5.2 

2 

13240 

9.2 

3 

10770 

7.5 

4 

10470 

7.3 

5 

8960 

6.2 

6 

9080 

6.3 

7 

11300 

7.8 

8 

9000 

6.3 

9 

4580 

3.2 

10 

8000 

5.6 

11 

9520 

6.6 

12 

11130 

7.7 

13 

12140 

8.4 

14 

9190 

6.4 

15 

12370 

11753 

8.6 

16 

11090 

7.7 

17 

14450 

10.0 

18 

11890 

8.3 

19 

11050 

7.7 

20 

14080 

9.8 

21 

14310 

9.9 

22 

17920 

12.4 

23 

9720 

6.8 

24 

15530 

10.8 

25 

14020 

9.7 

26 

15320 

10.6 

27 

14220 

9.9 

28 

14180 

9.8 

29 

12200 

8.5 

30 

15310 

352590 

10.6 

6.9 


8.2 


1994  DAILY  MAKEUP  WATER 


MONT 


JUL 


AUG 


DAY  GAL/DAY  TOTAL  AVG  GPD  GAL7MIN  AVG  GPM 


1 

12920 

9.0 

2 

15930 

11.1 

3 

12250 

8.5 

4 

12760 

8.9 

5 

13570 

9.4 

6 

10620 

7.4 

7 

21960 

15.3 

8 

14500 

10.1 

9 

18370 

12.8 

10 

15400 

10.7 

11 

17130 

11.9 

12 

17310 

12.0 

13 

25130 

17.5 

14 

21390 

14.9 

15 

13200 

17441 

9.2 

16 

18480 

12.8 

17 

17870 

12.4 

18 

18070 

12.5 

19 

20870 

14.5 

20 

18490 

12.8 

21 

21440 

14.9 

22 

17360 

12.1 

23 

17800 

12.4 

24 

15020 

10.4 

25 

20240 

14.1 

26 

18840 

13.1 

27 

17160 

11.9 

28 

19530 

13.6 

29 

16960 

11.8 

30 

23240 

16.1 

31 

16860 

540670 

11.7 

1 

19920 

13.8 

2 

17770 

12.3 

3 

18120 

12.6 

4 

19050 

13.2 

5 

13080 

9.1 

6 

13540 

9.4 

7 

16090 

11.2 

8 

17210 

12.0 

9 

16420 

11.4 

10 

12430 

8.6 

11 

17110 

11.9 

12 

14850 

10.3 

13 

15990 

11.1 

14 

15020 

10.4 

15 

18590 

13033 

12.9 

16 

17880 

12.4 

17 

13990 

9.7 

18 

11160 

7.8 

19 

5240 

3.6 

20 

9080 

6.3 

21 

10430 

7.2 

22 

9310 

6.5 

23 

6640 

4.6 

24 

11450 

8.0 

25 

8500 

5.9 

26 

5730 

4.0 

27 

9470 

6.6 

28 

11630 

8.1 

29 

12460 

8.7 

30 

8540 

5.9 

31 

7310 

404010 

5.1 

A. S'- 1 \o 


1994  DAILY  MAKEUP  WATER 


SEP 


OCT 


)AY 

GAL/DAY 

TOTAL 

AVG  GPD 

GAUMI 

1 

6740 

4.7 

2 

10850 

7.5 

3 

7990 

5.5 

4 

7390 

5.1 

5 

5060 

3.5 

6 

17800 

12.4 

7 

9440 

6.6 

8 

10420 

7.2 

9 

8540 

5.9 

10 

8200 

5.7 

11 

8060 

5.6 

12 

8320 

5.8 

13 

5600 

3.9 

14 

2070 

1,4 

15 

6840 

8209 

4.8 

16 

6950 

4.8 

17 

7080 

4.9 

18 

6980 

4.8 

19 

9150 

6.4 

20 

8690 

6.0 

21 

8030 

5.6 

22 

9870 

6.9 

23 

9440 

6.6 

24 

9970 

6.9 

25 

1390 

1.0 

26 

9570 

6.6 

27 

9170 

6.4 

28 

10480 

7.3 

29 

8210 

5.7 

30 

7970 

246270 

5.5 

1 

7050 

4.9 

2 

9190 

6.4 

3 

10300 

7.2 

4 

6730 

4.7 

5 

8520 

5.9 

6 

12550 

8.7 

7 

11210 

7.8 

8 

10010 

7.0 

9 

9920 

6.9 

10 

9460 

6.6 

11 

2120 

1.5 

12 

900 

0.6 

13 

1600 

1.1 

14 

1260 

0.9 

15 

2660 

4399 

1.8 

16 

2470 

1.7 

17 

1840 

1.3 

18 

2330 

1.6 

19 

2140 

1.5 

20 

1900 

1.3 

21 

1730 

1.2 

22 

3020 

2.1 

23 

1390 

1.0 

24 

2520 

1.8 

25 

1950 

1.4 

26 

2320 

1.6 

27 

1830 

1.3 

28 

1870 

1.3 

29 

214.0 

1.5 

30 

950 

0.7 

31 

2500 

136380 

1.7 

5.7 


3.1 


A, S'-  ill 


1994  DAILY  MAKEUP  WATER 


NOV 


DEC 


)AY 

GAUDAY 

TOTAL 

AVG  GPD 

GAUMI 

1 

4120 

2.9 

2 

1910 

1.3 

3 

13180 

9.2 

4 

16220 

11.3 

5 

15080 

10.5 

6 

14900 

10.3 

7 

12210 

8.5 

8 

15360 

10.7 

9 

18450 

12.8 

10 

16470 

11.4 

11 

13860 

9.6 

12 

14480 

10.1 

13 

13250 

9.2 

14 

19840 

13.8 

15 

22030 

14766 

15.3 

16 

11030 

7.7 

17 

23010 

16.0 

18 

12580 

8.7 

19 

18870 

13.1 

20 

18640 

12.9 

21 

14180 

9.8 

22 

17650 

12.3 

23 

18870 

13.1 

24 

13150 

9.1 

25 

12510 

8.7 

26 

13890 

9.6 

27 

12370 

8.6 

28 

14820 

10.3 

29 

13580 

9.4 

30 

16470 

442980 

11.4 

1 

16310 

11.3 

2 

17750 

12.3 

3 

12720 

8.8 

4 

13390 

9.3 

5 

16600 

11.5 

6 

18870 

13.1 

7 

10970 

7.6 

8 

11670 

8.1 

9 

10380 

7.2 

10 

14540 

10.1 

11 

11660 

8.1 

12 

15560 

10.8 

13 

8080 

5.6 

14 

10740 

7.5 

15 

10810 

13521 

7.5 

16 

13500 

9.4 

17 

10170 

7.1 

18 

10410 

7.2 

19 

10490 

7.3 

20 

19250 

13.4 

21 

19410 

13.5 

22 

15300 

10.6 

23 

7830 

5.4 

24 

10840 

7.5 

25 

12690 

8.8 

26 

9980 

6.9 

27 

17900 

12.4 

28 

16480 

11.4 

29 

208Q0 

14.4 

30 

9540 

6.6 

31 

14520 

419160 

10.1 

10.3 


9.4 


A.s'-nz 


1993  DAILY  MAKEUP  WATER 


MONTH 


JAN 


FEB 


DAY 

GAL/DAY 

TOTAL 

AVG  GPD 

GAL7MIN  AVGGPM 

1 

9460 

6.6 

-  ANNUAL  STATS  - 

2 

10430 

7.2 

AVG  GPM 

8.9 

3 

14420 

10.0 

MIN  GPM 

0.7 

4 

6100 

4.2 

MAX  GPM 

19.3 

5 

9640 

6.7 

STD  DEV 

2.9 

6 

10480 

7.3 

VARIANC 

8.3 

7 

11430 

7.9 

FREQUENCY: 

8 

11100 

7.7 

GPM 

NO.  DAYS 

9 

9920 

6.9 

0 

0 

10 

16570 

11.5 

1 

2 

11 

8230 

5.7 

2 

0 

12 

10850 

7.5 

3 

1 

13 

11550 

8.0 

4 

4 

14 

10170 

7.1 

5 

12 

15 

9770 

10454 

6.8 

7.3  6 

27 

16 

10350 

7.2 

7 

44 

17 

11180 

7.8 

8 

60 

18 

9600 

6.7 

9 

54 

19 

11750 

8.2 

10 

54 

20 

11790 

8.2 

11 

34 

21 

6840 

4.8 

12 

22 

22 

7260 

5.0 

13 

23 

23 

11100 

7.7 

14 

7 

24 

9130 

6.3 

15 

6 

25 

10330 

7.2 

16 

4 

26 

11960 

8.3 

17 

6 

27 

10470 

7.3 

18 

2 

28 

9710 

6.7 

19 

2 

29 

10680 

7.4 

20 

1 

30 

11010 

7.6 

21 

0 

31 

10800 

324080 

7.5 

22 

0 

1 

9170 

6.4 

23 

0 

2 

13540 

9.4 

24 

0 

3 

13330 

9.3 

25 

0 

4 

10340 

7.2 

5 

13000 

9.0 

6 

8930 

6.2 

7 

12480 

8.7 

8 

11700 

8.1 

9 

11550 

8.0 

10 

13350 

9.3 

11 

12680 

8.8 

12 

13510 

9.4 

13 

14130 

9.8 

14 

13920 

14319 

9.7 

9.9 

15 

14040 

9.8 

16 

18210 

12.6 

17 

16830 

11.7 

18 

13790 

9.6 

19 

16060 

11.2 

20 

15080 

10.5 

21 

16030 

11.1 

22 

16000 

11.1 

23 

17780 

12.3 

24 

18450 

12.8 

25 

17890 

12.4 

26 

18420 

12.8 

27 

14460 

10.0 

28 

16250 

400920 

11.3 

1993  DAILY  MAKEUP  WATER 


MONTH  DAY  GAL/DAY  TOTAL 

1  18040 

2  16750 

3  14370 

4  16950 

5  16710 

6  14800 

7  18500 

8  21990 

9  18800 

10  18830 

11  14170 

12  11060 

13  13390 

14  6120 

MAR  15  9890 

16  9730 

17  1000 

18  1100 

19  5530 

20  9830 

21  12150 

22  14630 

23  13280 

24  8670 

25  10170 

26  12720 

27  10550 

28  9700 

29  15510 

30  12660 

31  8830  386430 

1  11210 

2  10680 

3  12500 

4  9920 

5  13090 

6  13340 

7  8140 

8  10130 

9  12190 

10  12720 

11  12030 

12  14470 

13  14950 

14  10090 

APR  15  13890 

16  13900 

17  15350 

18  13760 

19  16130 

20  15670 

21  15070 

22  12290 

23  25730 

24  17530 

25  18320 

26  18150 

27  21060 

28  16190 

29  12800 

30  14530  425830 


AVG  GPD  GAL/MIN  AVG  GPM 

12.5 

11.6 
10.0 

11.8 

11.6 

10.3 

12.8 

15.3 

13.1 

13.1 

9.8 

7.7 

9.3 

4.3 

12465  6.9  8.7 

6.8 
0.7 
0.8 

3.8 

6.8 

8.4 

10.2 

9.2 
6.0 

7.1 

8.8 

7.3 

6.7 

10.8 

8.8 

6.1 

7.8 

7.4 

8.7 

6.9 

9.1 

9.3 

5.7 
7.0 

8.5 

8.8 

8.4 
10.0 

10.4 
7.0 

14194  9.6  9.9 

9.7 

10.7 

9.6 

11.2 

10.9 

10.5 

8.5 

17.9 

12.2 

12.7 

12.6 

14.6 

11.2 

8.9 

10.1 


A, S'- 


1993  DAILY  MAKEUP  WATER 


MONTH  DAY  GAL/DAY  TOTAL 

1  13080 

2  14710 

3  14360 

4  9040 

5  8880 

6  9600 

7  8560 

8  8050 

9  11450 

10  14050 

11  8020 

12  7630 

13  5300 

14  7960 

MAY  15  6090 

16  6380 

17  6750 

18  3880 

19  8330 

20  6890 

21  10360 

22  7540 

23  6950 

24  5900 

25  6390 

26  4980 

27  8180 

28  7010 

29  9110 

30  5570 

31  7830  258830 

1  8000 

2  8610 

3  7730 

4  8560 

5  7600 

6  7600 

7  10380 

8  10600 

9  8590 

10  9200 

11  8860 

12  9080 

13  7880 

14  11640 

JUN  15  7560 

16  10910 

17  10850 

18  9320 

19  9350 

20  8700 

21  10800 

22  19040 

23  12100 

24  9390 

25  12310 

26  11990 

27  12960 

28  13050 

29  14700 

30  14900  312260 


AVG  GPD  GAUMIN  AVG  GPM 

9.1 
10.2 
10.0 

6.3 

6.2 

6.7 
5.9 
5.6 
8.0 

9.8 

5.6 

5.3 

3.7 

5.5 

8349  4.2  5.8 

4.4 

4.7 

2.7 

5.8 

4.8 

7.2 

5.2 

4.8 

4.1 

4.4 

3.5 

5.7 

4.9 

6.3 

3.9 

5.4 

5.6 
6.0 
5.4 

5.9 
5.3 

5.3 

7.2 

7.4 
6.0 

6.4 

6.2 

6.3 

5.5 

8.1 

10409  5.3  7.2 

7.6 

7.5 

6.5 

6.5 
6.0 

7.5 

13.2 

8.4 

6.5 

8.5 

8.3 
9.0 

9.1 

10.2 

10.3 


A. S'-  IIS' 


1993  DAILY  MAKEUP  WATER 


JUL 


AUG 


DAY 

GAL/DAY 

TOTAL 

AVG  GPD 

GALTMIN  AVGGPM 

1 

14560 

10.1 

2 

10290 

7.1 

3 

14220 

9.9 

4 

14180 

9.8 

5 

13620 

9.5 

6 

13900 

9.7 

7 

14670 

10.2 

8 

13390 

9.3 

9 

14630 

10.2 

10 

12170 

8.5 

11 

12960 

9.0 

12 

14450 

10.0 

13 

15640 

10.9 

14 

13770 

9.6 

15 

14600 

12532 

10.1  8.7 

16 

16030 

11.1 

17 

14040 

9.8 

18 

14160 

9.8 

19 

13000 

9.0 

20 

14240 

9.9 

21 

10830 

7.5 

22 

11320 

7.9 

23 

7630 

5.3 

24 

9840 

6.8 

25 

8500 

5.9 

26 

9750 

6.8 

27 

10090 

7.0 

28 

10370 

7.2 

29 

11650 

8.1 

30 

10470 

7.3 

31 

9510 

388480 

6.6 

1 

10560 

7.3 

2 

12220 

8.5 

3 

10070 

7.0 

4 

10050 

7.0 

5 

8970 

6.2 

6 

10750 

7.5 

7 

10480 

7.3 

8 

15120 

10.5 

9 

13750 

9.5 

10 

12340 

8.6 

11 

12470 

8.7 

12 

11780 

8.2 

13 

11900 

8.3 

14 

10400 

7.2 

15 

11780 

13954 

8.2  9.7 

16 

10050 

7.0 

17 

12320 

8.6 

18 

11710 

8.1 

19 

16480 

11.4 

20 

11350 

7.9 

21 

10950 

7.6 

22 

14100 

9.8 

23 

12340 

8.6 

24 

15240 

10.6 

25 

16510 

11.5 

26 

18270 

12.7 

27 

17960 

12.5 

28 

21740 

15.1 

29 

21140 

14.7 

30 

26530 

18.4 

31 

23240 

432570 

16.1 

A. S'- 1/4 


1993  DAILY  MAKEUP  WATER 


SEP 


OCT 


)AY 

GAL/DAY 

TOTAL 

AVG  GPD 

GALyMI 

1 

13990 

9.7 

2 

11990 

8.3 

3 

12520 

8.7 

4 

10900 

7.6 

5 

12610 

8.8 

6 

15450 

10.7 

7 

12290 

8.5 

8 

9010 

6.3 

9 

12550 

8.7 

10 

10250 

7.1 

11 

13230 

9.2 

12 

12150 

8.4 

13 

14510 

10.1 

14 

13360 

9.3 

15 

13840 

11961 

9.6 

16 

12930 

9.0 

17 

8570 

6.0 

18 

12550 

8.7 

19 

10440 

7.3 

20 

6310 

4.4 

21 

11060 

7.7 

22 

10510 

7.3 

23 

9220 

6.4 

24 

8430 

5,9 

25 

17800 

12.4 

26 

15760 

10.9 

27 

10750 

7.5 

28 

10540 

7.3 

29 

17160 

11.9 

30 

8140 

358820 

5.7 

1 

12050 

8.4 

2 

9800 

6.8 

3 

13030 

9.0 

4 

9870 

6.9 

5 

10180 

7.1 

6 

17930 

12.5 

7 

11340 

7.9 

8 

9940 

6.9 

9 

12920 

9.0 

10 

12930 

9.0 

11 

11560 

8.0 

12 

13700 

9.5 

13 

11490 

8.0 

14 

9810 

6.8 

15 

11030 

12637 

7.7 

16 

10470 

7.3 

17 

13630 

9.5 

18 

12970 

9.0 

19 

16120 

11.2 

20 

16440 

11.4 

21 

16250 

11.3 

22 

9730 

6.8 

23 

12270 

8.5 

24 

11200 

7.8 

25 

7500 

5.2 

26 

13800 

9.6 

27 

13280 

9.2 

28 

13230 

9.2 

29 

13790 

9.6 

30 

14070 

9.8 

31 

19420 

391750 

13.5 

8.3 


8.8 


A.S"'  II7 


1993  DAILY  MAKEUP  WATER 


MONTH  DAY  GAUDAY  TOTAL 

1  19980 

2  23710 

3  23970 

4  23280 

5  19300 

6  9580 

7  15810 

8  20750 

9  18250 

10  10340 

11  24770 

12  14190 

13  17460 

14  24400 

NOV  15  20310 

16  16900 

17  14650 

18  12120 

19  9870 

20  13190 

21  11260 

22  10090 

23  11110 

24  14170 

25  12560 

26  15940 

27  12950 

28  12990 

29  12610 

30  11060  477570 

1  15770 

2  9850 

3  15310 

4  14900 

5  13840 

6  12440 

7  12290 

8  11900 

9  10640 

10  15020 

11  13230 

12  17440 

13  18190 

14  17800 

DEC  15  24350 

16  13560 

17  14870 

18  14830 

19  16290 

20  17460 

21  18540 

22  16060 

23  17860 

24  19890 

25  17650 

26  22880 

27  21180 

28  27800 

29  26840 

30  21960 

31  20550  531190 


AVG  GPD  GAUMIN  AVG  GPM 

13.9 

16.5 

16.6 

16.2 

13.4 

6.7 

11.0 

14.4 

12.7 

7.2 

17.2 

9.9 

12.1 

16.9 

15919  -  14.1  11.1 

11.7 

10.2 

8.4 

6.9 

9.2 

7,8 
7.0 

7.7 

9.8 

8.7 
11.1 
9.0 
9.0 

8.8 

7.7 

11.0 

6.8 

10.6 

10.3 
,  9.6 

8.6 

8.5 

8.3 

7.4 

10.4 

9.2 

12.1 

12.6 

12.4 

17135  16.9  11.9 

9.4 

10.3 

10.3 

11.3 

12.1 

12.9 

11.2 

12.4 

13.8 

12.3 

15.9 
14.7 

19.3 

18.6 

15.3 

14.3 


A.6  ANALYSIS  OF  HTW  AND  DHW  SAMPLES 


mu 

x»  •  Reynolds,  Smith  and  Hills,  Inc. 

TGiGphOriG  CgII  Confirmdtion  Architectural,  Engineering,  Planning  and  Environmental  services 


Date:  April  29,  1996 


Project  Number:  694-1331-002 


Project  Name:  Fort  Stewart  HTW  Study 


Received:  Placed:  by  W.  T.  Todd 


Local:  Long  Diet.:  303-674-9897 


Conversed  with:  John  Tiangco 


of  Puckorius  &  Assoc.  Water  &  Environmental  Mgmt.  Consultants 


Regarding:  Fort  Stewart  Boiler  and  HTW  System  Water  Quality 


To  control  general  corrosion  the  pH  and  causticity  should  be  kept  high  within  the 
control  range.  Causticity  is  related  to  pH.  Low  pH  is  acidic  and  high  pH  is  basic. 
Morpholine  is  added  to  the  make-up  water  to  raise  the  pH. 

To  control  pitting  corrosion  the  sulfite  should  be  kept  high  within  the  control  range. 
Sodium  sulfite  is  added  to  the  make-up  water  to  tie  up  the  oxygen.  The  high  sulfite  in 
the  boiler  is  probably  due  to  trying  to  control  the  HTW  system  sulfite  with  boiler  feed 
water  treatment.  They  recommend  separate  chemical  feed  systems.  High  sulfite  levels 
do  not  adversely  affect  the  system,  however,  it  is  a  waste  of  chemicals. 

The  total  dissolved  solids  (TDS)  is  mostly  sodium  which  is  benign.  TDS  is  directly 
related  to  quantity  of  blowdown  so  they  could  reduce  their  blowdown  by  approximately 
50  percent.  Causticity  goes  up  when  blow  down  is  reduced.  Probably  due  to  high 
alkalinity  in  the  make-up  water.  When  blow  down  is  reduced  the  alkalinity,  pH  and 
causticity  cycle  up  within  the  boiler.  He  thinks  a  de-alkalizer  (similar  to  a  water 
softener)  would  remove  the  bad  alkalinity  from  the  make-up  water  and  would  solve  this 
problem.  The  cost  would  be  similar  to  a  water  softener. 

Water  hardness  is  mostly  calcium  and  some  magnesium.  Water  softener  removes 
most  of  the  calcium  and  magnesium  from  make-up  water.  Phosphate  is  added  to  the 
make-up  water  to  tie  up  any  remaining  calcium  and  magnesium. 


Distribution:  Fort  Stewart  File  By:  William  T.  Todd.  PE 


A. 6-2 


boiler  system  water  analysis  program 

FORT  STEWART  BUILDING  14  12  BOILER  4- 


i  SaniiDle  Number  .  .  .  XCSTEWBW 


Date 

Date 

Date 

Date 


Sampled  .  .  .  v  Q7/18/95 
ReGelved  .  .  *  Q8/14/95 
Analyzed  .  .  08/17/95; 


Report  Issued  .  08/25/95 

Boiler  Water  Analysis  Report 


1 

1  Test  Description  PJA 

1 

Plant 

r  - - - - 

1  Specific  Sx  Bescriotice 
i 

;  Total  Hardness,  per  CiC03  ;  (2  ■ 

♦  •  . . .  ■  ■  ■  -.i;-  .r 

Fill  Ortho  fhos,  ppm  Pfl^  22 

35 

i  i 

!  Pelyper.  odid  ; 

i  ^  1 

1  :  ■ 

!' Sulfite,' Dpti  Raj'-s  '^'3 

1  •  : 

:  :  .  809  : 

!  P  AUalinitv.  cos  CaCO,  350 

I  ..  .  3  ^ 

f  . . . r- .  . - 

C.!asticity,  ppn  DT  120 

115 

:  :  ■/  .  . 

?H  :  :  1  n.a"/' 

1  ll.s:'.  ; 

Keut  Conductivity,  or.hos  2000 

2200 

i  :  ■  ■  ■  ■  •  ■  . 

ict'jl  Oiss  Solids,  PS.';  1400' 

■  ■  1  540  :  : 

CoRtroi 


Specific  installation  Infomaticn  i 

I 

Post . Fort  Stewart  j 

City/State/Zip .  Fort  Stewart,  GA  51314-5000  I 

Phone .  (912)  767-8331  i 

-  Building  Sanple  is  From .  Central  Energy  PFant 

Description  of  Sample .  SW  from  Boiler  4 

Prstreatment . . .  Sesin 

Feedwater  letio  (7).";.^ .  212 

Feedwater  Deoxycenation  Hethcdis'i;  j 

~  Mechanical .  | 

Oxygen  Scavenger .  Scdiua  Sulfite  j 

Boiler  Type .  Hater  Tube 

Steasi  Gauge  Pressure  (PSiG) .  220 

•  Boiler  Horsepower . 

Boiler  Cutout  (PPH) .  iS.OCO  i 

-j  Boiler  Treatment:  I 

i  Oh  Control .  j 

j  Phosphate . sodium  hexasietaohoschate  j 

1  Oiscersant .  I 


■  j  Condensate  oH  Control . moroholine  | 


HOTE:  REMARKS  AMO  RECOMMEMOATIOM3  REFLECT  CONDITIONS  AT  TIME  OF  SAMPLING  AND  MAY  MOT  APPIy  TO  CURRENT  CONDITIONS. 

REMARKS: 

1.  Test  agreement  is  good  overall  noting  only  a  minor  discresancy  for  ohoschate  .  Sulfite  difference  is  normal  since  sulfite  will 
degrade  over  time. 

2.  Results  show  that  phosphate  is  below  the  control  range.  Sulfite  is  signficantly  overdosed  while  causticity  is  within  range. 
Blowdown  is  excessive  based  on  low  TD3. 


continued. , . 


Puckorius  &  Associates,  Inc.  P.O.  Box  2440,  Evergreen,  CO  80439  303-674-9897 

A.(>-3 


1.  Reduce  blowdown  to  allow  TOS  to  rise  into  range.  This  can  include  bottoa  blowdown  when  boiler  loads  are  light.  Treatnent  levels 
will  rise  proportional  to  the  rise  in  TDS  when  chenicals  are  fed  at  a  constant  rate  so  feedrates  nay  need  adjustnent  to  keep 
chenical  levels  within  their  control  ranges. 

2.  If  phosphate 'level  does  not  coate  up  sufficiently  by  reducing  blowdown,  increase  the  phosphate  dosage. 

3.  Reduce  sulfite  dosage  to  allow  level  to  drop  into  range. 

REPORT  PREPARED  BY:  J.  Tiangco 


Puckorius  &  Associates,  Inc.  P.O.  Box  2440,  Evergreen,  CO  80439  303-674-9897 
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# 


BOiliER 


FORT 


SYSTEM 


STEWART 


WATER 


liDG 


f 


Sample  Number  ....  XFSTEWHT 

Date  Sampled  ....  07/18/95 

Date  Received  ....  08/14/95 

Date  Analyzed  ....  08/17/95 

Date  Report  Issued  .  08/25/95 

High  Temperature  Water  Analysis  Report 

Test  Description 

: 

PAA  S  Plant  i 

:  1 

j  I 

Control 

Specific  Sx  Description 

j 

;  Tata  1 :  iafdnes'S ;  •  Pdb-  CatO 

Total  Iron,  ppn  Fe 

1  <0.05  j 

J » S3  3; . 

Sulfite,  GSR  Ka2S03 

1  I 

i  <2  i  30 

0  -  40 

■:AS:RC¥d-:Gondj:BBhi)S:::::-: 

Specific  Installation  Infornation 

Post . Fort  Stewart 

City/State/Zip . Fort  Stewart,  GA  31314-5000 

Phone .  (912)  761-8931 

Building  SaRple  is  Fron .  Central  Energy  Plant 

Description  of  Saaple . Mater  Froa  Cascade  Heater 

Systea  Type .  Hot  Mater  Boiler 

Steaa  Gauge  Pressure  [PSI6) . 

Boiler  Horsepower.. . 

Boiler  Output  (BTtl/lftf . 

Hot  Mater  leap  (F) . 

Hot  Mater  pH  Control . . . 

Oxygen  Scavenger .  Sodiua  Sulfite 

Coaaents 


1 


NOTE;  REHARKS  AND  RECOHHENDATIOHS  REFLECT  CONDITIONS  AT  TIHE  OF  SAMPLING  AND  HAY  NOT  APPLY  TO  CURRENT  CONDITIONS. 

REMARKS; 

1.  Test  agreenent  for  pH  is  good.  It  is  not  clear  what  the  plant  aeans  in  reporting  conductivity  and  TDS  as  0-200.  Sulfite 
difference  is  normal  since  sulfite  will  degrade  over  ticie. 

2.  Results  shows  only  a  trace  of  iron  indicating  good  aild  steel  corrosion  protection.  The  pH  is  within  the  control  range. 
RECOMHEKOATIONS: 

I.  Please  explain  your  rationale  for  reporting  conductivity/TDS  as  0-200.  Other  than  that,  no  changes  recoanended  at  this  tiae. 


REPORT  PREPARED  BY:  J.  Tiangco  i  D.J.  Robinette 
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Puckorius  &  Associates.  Inc.  P.O.  Box  2440.  Everareen.  CO  80439  303-674-9897 


BOILER  SYSTEM  WATER  ANALYSIS  PROGRAM 
FORT  STEWART  BLDG  1412  HIGH  TEMP  SYSTEM 


Sample  Number  ....  XFSTEWHT 

Date  Sampled  ....  07/18/95 

Date  Received  ....  08/14/95 

Date  Analyzed  ....  08/17/95 

Date  Report  Issued  .  08/25/95 

Specific  Installation  inferaation  i 

Citv/State/Zip . fort  Stewart,  GA  31314-5000 

Phone .  (912)  ;6f-393I 

Riiilfiina  Samnlp  is  Frnm.  Cpnt.ral  Fn^rav  Plsnt 

High  Temperature  Water  Analysis  Report 

Description  of  Sanole .  Rater  Frca  Cascade  Heater 

Systea  Tyoe .  Hot  Mater  Boiler 

Steaa  Gauce  Pressure  (PSIGl . 

Boiler  Horsepower.-.. . 

Boiler  Cutout  (BTIfM) . 

1 

Hot  Kater  Teao  (f) . 

Hot  Mater  oH  Control . 

Test  Description 

P4A 

Plant 

Control 

Specific  Sx  Description 

sIPtaTSardness.  spa^CicOj 

; 

■  {1 

Total  Iron,  ppn  Fe 

(0.05 

Oxygen  Scavenger .  Sodium  Sulfite 

CoiriUients 

1 

! 

■■  ■ 

9;2-:  ■ 

.  -  .  0  V  -  '^  0 

Sulfite,  pea  .iia2S03 

\  2 

3D 

0-40 

:-As.Rcvd  Gone,  rinhos  : 

220  ;  ; 

0-200 

NOTE:  REMARKS  AND  RECOHHENOATIOHS  REFLECT  CONDITIONS  AT  TIME  OF  SAMPLING  AND  HAY  NOT  APPLY  TO  CURRENT  CONDITIONS. 


REMARKS: 


1,  Test  agrsssent  for  pH  is  good.  It  is  not  clear  what  the  plant  sseans  in  reporting  conductivity  and  IDS  as  O-iOO.  Sulfite 
difference  is  noriTial  since  sulfite  will  degrade  over  time. 

2.  Results  shows  only  3  trace  of  iron  indicating  good  isild  steel  corrosion  crotection.  The  oH  is  within  the  control  range. 
RECCKKENOATiChS; 

1.  Please  exoi.ain  your  rationale  for  reocrting  conductivity/TDS  as  0-200.  Other  than  that,  no  changes  recoiiiir.ended  at  this  tine. 


REPORT  PREPARED  BY:  J.  Tiangco  8  D.J.  Robinette 


A » t  ”"7 

Piirknriii<5  K  t nr  P.O.  Box  2440.  Fverarfepn.  CO  804,39  303-674-9897 


Sample  Number  ....  xestewmu 
Date  Sampled  ....  07/18/95 
Date  Received  ....  08/14/95 
Date  Analyzed  ....  08/17/95 
Date  Report  Issued  .  08/25/95 


Makeup  /Water  Analysis  Report 


4 


Test  Description 
Specific  Sx  Description 
Tbtai;  ;Darilness  i  ^  ppa;  ;cacp^ ; 
As  Dcvd  Cond,  unhcs 
Total:  BiSS:poiidS;, 

Total  Iron,  ppn  Fe 


Scecific  Installation  Infornation 


Post . Fort  Stevart 

City/State/Zip .  Fort  Stewart,  GA  31314 

Phone .  I  )  767-8931 

Building  Saople  Is  From .  Central  Energy  Plant- 

Description  Of  Sanple .  Hake-up  water 


I  Plant  j  Control 
Sample  not  full.  Clear. 


Pretreatnent. 


;>;>o-2;-: 

245  1 

150 

0.1  i 

1  121  i 

Comments 


I H  AUaiinity,  ppn  CaC93  121  i  I  j 

*NOTE:  REHARKS  AND  REC0KKENDATI0N3  REFLECT  CONDITIONS  AT  TIME  OF  SAMPLING  AND  HAY  HoT  APPLY  lO  CUKKtNI  CUNUlllONS. 

REMARKS: 

1.  Test  agreement  for  conductivity/TDS  is  poor.  Hardness  results  agree  well. 

2.  Results  show  a  sample  that  is  soft  and  low  in  iron  -  a  good  quality  makeup  water.  The  K-alkalinity  is  naturally  high  and  a 
dealkalizer  would  probably  allow  operations  to  run  higher  cycles  of  concentration.  The  payback  would  be  reduced  energy,  water, 
and  chemical  consumption. 

StCCMMENDATIOHS: 

1.  Calibrate  your  co.’iductivity  meter  and  make  sure  that  the  sample  cup  has  been  thoroughly  flushed  before  taking  a  reading.  Ho 
other  changes  recoiTimended  at  this  time. 


REPORT  PREPARED  BY:  J.  Tiangco 


# 


A.^-B 


Puckorius  &  Associates,  Inc.  P.O.  Box  2440,  Evergreen,  CO  80439  303-674-9897 


Sample  Number  ....  XDSTEWCN 
Date  Sampled  ....  07/18/95 
Date  Received  ....  08/14/95 
Date  Analyzed  ....  08/17/95 
Date  Report  Issued  .  08/25/95 

Condensate  Water  Analysis  Report 


Plant  I 


Control 


Sanole  not  full.  Clear. 


42  I  0-100 


Specific  Installation  Infornation 

Post .  Fort  Stewart 

City/State/Zip . Fort  Stewart,  6A  31314 

Phone .  (  )  767-8931 

Building  Sanple  is  Fron . Central  Energy  Plant 

Description  of  Sanple . Condensate 

Condensate  pH  Control . Horpholine 

\  ^  Connents 


Test  Description 
Specific  Sa  Description 

As  Rad  Ccnd,  ashes 


idtj):;Biss':Sci^^ 


Total  Iron,  ppn  Fe 


W  H  Alkalinity,  ppn  CaCOj  j _  59  i  ^  _  I _ 

'  :;Carl)dh:Bidxide;:  oba  .Cd^>x  _ 

lOTE:  REMARKS  AKO  RECOHHEHDATIOHS  REFLECT  CONOITIOHS  AT  TIHE  OF  SAHKIHG  AND  HAY  HOT  APPLY  TO  CURRENT  CONDITIONS. 

REHARKS:  .  ,  .  ^ 

1.  ‘0-100’,  Test  agreenent  for  pH  is  good  hcKeve^ 

2.  '^esT^^^^owthTttlissanpleexceeo^^onductT^^ypunt^cf^eria  however  the  iron  level  is  acceptably  low  and  the  oH  is  within 
the  control  range. 

RECOHKEHOATiONS: 

1.  The  small  amount  of  contamination  evidenced  in  the  conductivity  could  be  due  to  sampling  error .  Hake  sure  that  sample  containers 
and  sample  lines  are  thoroughly  flushed  out  before'  drawing  a  sample.  If  conductivity  remains  high,  further  troubleshooting 
should  be  undertaken. 

2.  No  changes  necessary  for  pH  control. 


REPO.RT  PREPARED  BY;  J.  Tiangco  i  O.J.  Robinette 


Puckorius  &  Associates,  Inc.  P.O.  Box  2440,  Evergreen,  CO  80439  303-674-9897 

f\M 


ANALYSIS  OF  DHW  SAMPLES 


'lo 


Fort  Stewart  Hot  Water  Generators 

Water  Analysis  Data  -  Number  of  SD  Above  or  Below  AVG 

Filename:  WATRANALWOl 


Bldg 

OF 

#SD 

Cond 

#SD 

pH 

#SD 

P04 

#SD 

S04 

#SD 

Fe 

#SD 

#SD21 

P(c:£m»£R  RA/JK 

AVG 

131 

252 

7.80 

0.19 

5 

0.03 

SD 

21.3 

16.5 

0.17 

0.08 

3.5 

0.04 

206 

80 

0.0 

250 

0.1 

8.10 

1.8 

0.13 

0,0 

2 

0.0 

0.27 

6.1 

(X> 

207 

124 

0.0 

236 

1.0 

7.80 

0.0 

0.22 

0.3 

2 

0.0 

0.09 

1.6 

CP 

208 

113 

0.0 

238 

0.9 

8,15 

2.1 

0.19 

0.0 

1 

0.0 

0.03 

0.1 

1 

212 

131 

0.0 

227 

1.5 

8.10 

1.8 

0.21 

0.2 

- 

0.0 

0.02 

0.0 

C2^ 

213 

120 

0.0 

229 

1.4 

7.75 

0.0 

0.13 

0.0 

0.0 

0.01 

0.0 

1 

215 

137 

0.3 

227 

1.5 

7.80 

0.0 

0.13 

0.0 

- 

0.0 

0.04 

0.4 

1 

216 

1 10 

0.0 

227 

1.5 

7.85 

0.3 

0.07 

0.0 

- 

0.0 

— 

0.0 

1 

218 

124 

0.0 

236 

1.0 

7.80 

0.0 

0.12 

0.0 

- 

0.0 

0,01 

0.0 

1 

302 

137 

0.3 

237 

0.9 

7.65 

0.0 

0.14 

0.0 

- 

0.0 

0.02 

0.0 

0 

- 

439 

139 

0.4 

246 

0.4 

7.75 

0.0 

0.12 

0.0 

7 

0.6 

0.02 

0.0 

0 

440 

114 

0.0 

243 

0.6 

7.95 

0.9 

0.17 

0.0 

9 

1.1 

0.02 

0.0 

1 

501 

134 

0.2 

243 

0.6 

7.85 

0.3 

0.18 

0.0 

12 

2.0 

0.03 

0.1 

1 

503 

122 

0.0 

243 

0.6 

8.00 

1.2 

0.17 

0.0 

13 

2.3 

0.03 

0.1 

(p 

504 

158 

1.3 

239 

0.8 

8.05 

1.5 

0.14 

0.0 

10 

1.4 

0.01 

0.0 

0? 

512 

145 

0.7 

242 

0.6 

7.55 

0.0 

0.16 

0.0 

1 1 

1.7 

0.01 

0.0 

1 

514 

126 

0.0 

244 

0.5 

7.85 

0.3 

0.18 

0.0 

9 

1.1 

0.02 

0.0 

1 

515 

123 

0.0 

236 

1.0 

7.70 

0.0 

0.18 

0.0 

1 

0.0 

0.02 

0.0 

1 

516 

145 

0.7 

242 

0.6 

7.70 

0.0 

0.29 

1.2 

5 

0.0 

— 

0.0 

1 

517 

175 

2.1 

244 

0.5 

7.70 

0.0 

0.28 

1.1 

8 

0.9 

— 

0.0 

@ 

518 

183 

2.5 

234 

1.1 

7.70 

0.0 

0.36 

2.1 

9 

1.1 

— 

0.0 

608 

127 

0.0 

240 

0.7 

7,60 

0.0 

0.31 

1.5 

1  1 

1.7 

0.01 

0.0 

610 

1  15 

0.0 

230 

1.3 

7.75 

0.0 

0.18 

0.0 

7 

0.6 

0.12 

2.3 

620 

112 

0.0 

240 

0.7 

7.75 

0.0 

0.17 

0.0 

3 

0.0 

— 

0.0 

0 

621 

91 

0.0 

244 

0.5 

7.85 

0.3 

0.16 

0.0 

3 

0.0 

0.02 

0.0 

0 

622 

85 

0.0 

244 

0.5 

7.60 

0.0 

0.05 

0.0 

2 

0.0 

0.02 

0.0 

0 

623 

109 

0.0 

238 

0.9 

7.65 

0.0 

0.09 

0.0 

5 

0.0 

— 

0.0 

0 

624 

84 

0.0 

237 

0.9 

7.55 

0.0 

0.05 

0.0 

- 

0.0 

— 

0.0 

0 

626 

145 

0.7 

275 

0.0 

7.45 

0.0 

0.08 

0.0 

7 

0,6 

— 

0.0 

0 

629 

160 

1.4 

263 

0.0 

7.85 

0.3 

0.08 

0.0 

5 

0.0 

— 

0.0 

1 

630 

117 

0.0 

272 

0.0 

7.90 

0.6 

0.22 

0.3 

6 

0.3 

0.02 

0.0 

0 

631 

142 

0.5 

267 

0^0 

7.75 

0.0 

0.15 

0.0 

6 

0.3 

0.02 

0.0 

0 

632 

160 

1.4 

268 

0.0 

7.65 

0.0 

0.19 

0.0 

6 

0.3 

— 

0.0 

1 

633 

128 

0.0 

272 

0.0 

7.60 

0.0 

0.13 

0.0 

- 

0.0 

— 

0.0 

0 

635 

140 

0.4 

274 

0.0 

8.25 

2.6 

0.16 

0.0 

- 

0.0 

— 

0.0 

1 

636 

138 

0.3 

280 

0.0 

7.75 

0.0 

0.19 

0.0 

- 

0.0 

— 

0.0 

0 

637 

158 

1.3 

278 

0.0 

7.75 

0.0 

0.23 

0.5 

0.0 

— 

0.0 

1 

642 

154 

1.1 

278 

0.0 

7.70 

0.0 

0.29 

1.2 

10 

1.4 

— 

0.0 

(p 

701 

152 

1.0 

272 

0.0 

7.75 

0.0 

0.12 

0.0 

7 

0.6 

— 

0.0 

1 

702 

143 

0.6 

277 

0.0 

7.85 

0.3 

0.10 

0.0 

9 

1.1 

— 

0.0 

1 

708 

131 

0.0 

265 

0.0 

7.70 

0.0 

0.10 

0.0 

6 

0.3 

— 

0.0 

0 

712 

135 

0.2 

279 

0.0 

7.65 

0.0 

0.22 

0.3 

9 

1.1 

— 

0.0 

1 

713 

133 

0.1 

271 

0.0 

7.70 

0.0 

0.27 

1.0 

8 

0.9 

0.03 

0.1 

1 

714 

137 

0.3 

267 

0.0 

7.70 

0.0 

0.27 

1.0 

7 

0.6 

0.01 

0.0 

1 

715 

135 

0.2 

263 

0.0 

7,80 

0.0 

0.36 

2.1 

5 

0.0 

— 

0.0 

1 

717 

131 

0.0 

263 

0.0 

7.75 

0.0 

0.26 

0.8 

4 

0.0 

— 

0.0 

0 

718 

124 

0.0 

260 

0.0 

7.65 

0.0 

0.33 

1.7 

2 

0.0 

— 

0.0 

1 

719 

112 

0.0 

265 

0.0 

7.85 

0.3 

0.21 

0.2 

2 

0.0 

— 

0.0 

0 

720 

130 

0.0 

281 

0.0 

8.25 

2.6 

0.29 

1.2 

7 

0.6 

0,03 

0.1 

726 

158 

1.3 

254 

0.0 

8.05 

1.5 

0.33 

1.7 

7 

0.6 

0.06 

0.9 

(p 

810 

131 

0.0 

248 

0.3 

7.90 

0.6 

0.27 

1.0 

2 

0.0 

0.01 

0.0 

1 

1540 

95 

0.0 

248 

0.3 

7.95 

0.9 

0.27 

1.0 

2 

0.0 

0.09 

1.6 

CD 

1720 

148 

0.8 

248 

0.3 

7.75 

0.0 

0.22 

0.3 

5 

0.0 

0.02 

0.0 

0 

2125 

120 

0.0 

245 

0.4 

7.85 

0.3 

0.30 

1.3 

- 

0.0 

0.02 

0.0 

1 

PREMIER  WATER  &  ENERGY 
TECHNOLOGY,  INC. 


Reynolds,  Smith  &  Hills,  Inc. 


_ Potable  Hot  Water  -  Ft.  Stewart,  CJa. 

_ Sample _ 

Location  Date  Conductivity  pH  P04  S04 


0/4/95 

0/4/95 

0/4/95 

0/4/95 

0/4/95 

0/4/95 

0/4/95 

0/4/95 

0/4/95 

0/4/95  ' 

0/3/95 ' 

0/3/95 

0/3/95 ' 

0/3/95 ' 

0/3/95 ' 


2.65 

0.13 

0.22 

0.19 

0.21 

0.13 

0.13 

0.07 

0.12 

0.14 

0.12 

0.17 

0.18 

0.17 

0.14 


20 

0.09 

2 

0.27 

2 

0.09 

1 

0.03 

<1 

0.02 

<1 

0.01 

<1 

0.04 

<1 

<01 

<1 

0.01 

<1 

0.02 

512 

10/3/95 

242 

7.55 

0.16 

11 

0.01 

* 

514 

10/2/95 

244 

7.85 

0.18 

9 

0.02 

* 

515 

10/2/95 

236 

7.70 

0.18 

1 

0.02 

10/2/95 

10/2/95 


622 

10/3/95 

244 

7.60 

0.05 

623 

r  10/3/95 

238 

7.65 

0.09 

624 

10/3/95 

237 

7.55 

0.05 

626 

10/3/95 

275 

7.45 

0.08 

629 

10/3/95 

263 

7.85 

0.08 

630 

10/3/95 

272 

7.90 

0.22 

631 

10/3/95 

267 

7.75 

0.15 

632 

10/3/95 

268 

7.65 

0.19 

633 

10/3/95 

272 

7.60 

0.13 

635 

10/3/95 

274 

8.25 

0.16 

<.01 

<01 

* 

<.01 

0.01 

♦ 

0.12 

* 

<.01 

0.02 

0.02 

<.01 

<01 

<.01 

<.01 

0.02 

* 

0.02 

11481  Columbia  Park  Drive  West  •  Jacksonville,  Florida  32258-2478  •  (904)  268-1152  •  Fax  (904)  268-6851  •  (800)  741-0984 


PREMIER  WATER  &  ENERGY 
TECHNOLOGY,  INC. 


Reynolds,  Smith  &  Hills,  Inc. _ 

Potable  Hot  Water  -  Ft.  Stewart,  Ga. 


Sample 


Location 

Date 

Conductivity 

pH 

636 

10/3/95 

280 

7.75 

637 

10/3/95 

278 

7.75 

642 

10/3/95 

278 

7.70 

10 

<.01 

♦ 

7 

A 

b 

* 

9 

<01 

* 

6 

<.01  1 

9 

<.01 

* 

8 

0.03 

7 

0.01 

* 

5 

<01 

* 

720 

726 

810 

1540 


1720 

2125 


10/3/95 


10/3/95 

10/3/95 

10/3/95 

10/3/95 


10/3/95 

10/3/95 


7.85 


8.25 

8.05 

7.90 

7.95 


7.75  0 

7.85  0 

7.85  0, 


P04  =  Phosphate 
S04  =  Sulfate 
Fe  =  Iron 


The  samples  that  are  marked  in  the  far  right  column  with  an  asterisk  indicate  sufficient 
differences  in  readings  to  suspect  the  possibility  of  leakage  in  these  units. 


2125  P  10/3/95 
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Fort  Stewart  Hot  Woter  Generators 

Water  Analysis  Data  -  Sorted  by  Component  k  Ranked 

Filename:  WATRANALWQ1 


Bldg 

OF 

Rk 

Bldg 

Cond 

Rk 

Bldg 

pH 

Rk 

Bldg 

P04 

Rk 

Bldg 

S04 

Rk 

Bldg 

Fe 

Rk 

518 

183 

1 

212 

227 

1 

635 

8.25 

1 

715 

0.36 

1 

503 

13 

1 

206 

0.27 

1 

517 

175 

2 

215 

227 

1 

720 

8.25 

1 

518 

0.36 

1 

501 

12 

2 

610 

0.12 

2 

629 

160 

3 

216 

227 

1 

208 

8.15 

2 

718 

0.33 

2 

608 

1  1 

3 

1540 

0.09 

3 

632 

160 

3 

213 

229 

2 

206 

8.10 

3 

726 

0.33 

2 

512 

1  1 

3 

207 

0.09 

3 

504 

158 

4 

610 

230 

3 

212 

8.10 

3 

608 

0.31 

3 

504 

10 

4 

726 

0.06 

4 

637 

158 

4 

518 

234 

4 

726 

8.05 

4 

2125 

0.30 

4 

642 

10 

4 

215 

0.04 

5 

726 

158 

4 

218 

236 

5 

504 

8.05 

4 

642 

0.29 

5 

702 

9 

5 

720 

0.03 

6 

642 

154 

5 

207 

236 

5 

503 

8.00 

5 

720 

0.29 

5 

440 

9 

5 

208 

0.03 

6 

701 

152 

6 

515 

236 

5 

440 

7.95 

6 

516 

0.29 

5 

518 

9 

5 

501 

0.03 

6 

1720 

148 

7 

624 

237 

6 

1540 

7.95 

6 

517 

0.28 

6 

514 

9 

5 

713 

0.03 

6 

512 

145 

8 

302 

237 

6 

810 

7.90 

7 

1540 

0.27 

7 

712 

9 

5 

503 

0.03 

6 

516 

145 

8 

623 

238 

7 

630 

7.90 

7 

810 

0.27 

7 

713 

s' 

6 

515 

0.02 

7 

626 

145 

8 

208 

238 

7 

621 

7.85 

8 

713 

0.27 

7 

517 

8 

6 

1720 

0.02 

7 

702 

143 

9 

504 

239 

8 

719 

7.85 

8 

714 

0,27 

7 

626 

7 

7 

621 

0.02 

7 

631 

142 

10 

620 

240 

9 

629 

7.85 

8 

717 

0.26 

8 

610 

7 

7 

622 

0.02 

7 

635 

140 

1 1 

608 

240 

9 

702 

7.85 

8 

637 

0.23 

9 

714 

7 

7 

514 

0.02 

7 

439 

139 

12 

516 

242 

10 

216 

7.85 

8 

1720 

0.22 

10 

720 

7 

7 

302 

0.02 

7 

636 

138 

13 

512 

242 

10 

514 

7.85 

8 

207 

0.22 

10 

439 

7 

7 

2125 

0.02 

7 

215 

137 

14 

440 

243 

1  1 

2125 

7.85 

8 

630 

0.22 

10 

726 

7 

7 

212 

0.02 

7 

302 

137 

14 

503 

243 

1 1 

501 

7.85 

8 

712 

0.22 

10 

701 

7 

7 

439 

0.02 

7 

714 

137 

14 

501 

243 

1  1 

207 

7.80 

9 

212 

0.21 

1 1 

631 

6 

8 

631 

0.02 

7 

712 

135 

15 

622 

244 

12 

715 

7.80 

9 

719 

0.21 

1 1 

708 

6 

8 

630 

0.02 

7 

715 

135 

15 

621 

244 

12 

215 

7.80 

9 

208 

0.19 

12 

630 

6 

8 

440 

0.02 

7 

501 

134 

16 

514 

244 

12 

218 

7.80 

9 

636 

0.19 

12 

632 

6 

8 

714 

0.01 

8 

713 

133 

17 

517 

244 

12 

636 

7.75 

10 

632 

0.19 

12 

629 

5 

9 

504 

0.01 

8 

212 

131 

18 

2125 

245 

13 

717 

7.75 

10 

514 

0.18 

13 

623 

5 

9 

512 

0.01 

8 

708 

131 

18 

439 

246 

14 

631 

7.75 

10 

501 

0.18 

13 

516 

5 

9 

213 

0.01 

8 

717 

131 

18 

1540 

248 

15 

701 

7.75 

10 

515 

0.18 

13 

1720 

5 

9 

218 

0.01 

8 

810 

131 

18 

810 

248 

15 

213 

7.75 

10 

610 

0.18 

13 

715 

5 

9 

810 

0.01 

8 

720 

130 

19 

1720 

248 

15 

637 

7.75 

10 

440 

0.17 

14 

717 

4 

10 

608 

0.01 

8 

633 

128 

20 

206 

250 

16 

1720 

7.75 

10 

620 

0.17 

14 

621 

3 

1  1 

712 

— 

9 

608 

127 

21 

726 

254 

17 

439 

7.75 

10 

503 

0.17 

14 

620 

3 

1  1 

708 

— 

9 

514 

126 

22 

718 

260 

18 

620 

7.75 

10 

635 

0,16 

15 

207 

2 

12 

702 

— 

9 

207 

124 

23 

717 

263 

19 

610 

7.75 

10 

621 

0.16 

15 

1540 

2 

12 

717 

— 

9 

218 

124 

23 

715 

263 

19 

714 

7.70 

1  1 

512 

0.16 

15 

810 

2 

12 

719 

— 

9 

718 

124 

23 

629 

263 

19 

713 

7.70 

1  1 

631 

0.15 

16 

206 

2 

12 

715 

— 

9 

515 

123 

24 

708 

265 

20 

708 

7.70 

1  1 

302 

0.14 

17 

622 

2 

12 

718 

— 

9 

503 

122 

25 

719 

265 

20 

515 

7.70 

1  1 

504 

0.14 

17 

718 

2 

12 

701 

— 

9 

213 

120 

26 

631 

267 

21 

517 

7.70 

1  1 

215 

0.13 

18 

719 

2 

12 

620 

— 

9 

2125 

120 

26 

714 

267 

21 

518 

7.70 

1  1 

213 

0.13 

18 

515 

1 

13 

623 

— 

9 

630 

117 

27 

632 

268 

22 

642 

7.70 

1  1 

633 

0.13 

18 

208 

1 

13 

624 

— 

9 

610 

115 

28 

713 

271 

23 

516 

7.70 

1  1 

206 

0.13 

18 

2125 

- 

14 

518 

— 

9 

440 

114 

29 

633 

272 

24 

718 

7.65 

12 

218 

0.12 

19 

216 

- 

14 

216 

— 

9 

208 

113 

30 

630 

272 

24 

302 

7.65 

12 

439 

0.12 

19 

218 

- 

14 

516 

— 

9 

620 

112 

31 

701 

272 

24 

623 

7.65 

12 

701 

0.12 

19 

215 

- 

14 

517 

— 

9 

719 

112 

31 

635 

274 

25 

712 

7.65 

12 

702 

0.10 

20 

212 

- 

14 

626 

— 

9 

216 

110 

32 

626 

275 

26 

632 

7.65 

12 

708 

0.10 

20 

213 

- 

14 

636 

— 

9 

623 

109 

33 

702 

277 

27 

608 

7.60 

13 

623 

0.09 

21 

302 

- 

14 

637 

— 

9 

1540 

95 

34 

642 

278 

28 

622 

7.60 

13 

626 

0.08 

22 

636 

- 

14 

642 

— 

9 

621 

91 

35 

637 

278 

28 

633 

7.60 

13 

629 

0.08 

22 

637 

- 

14 

635 

— 

9 

622 

85 

36 

712 

279 

29 

512 

7.55 

14 

216 

0.07 

23 

635 

- 

14 

629 

— 

9 

624 

84 

37 

636 

280 

30 

624 

7.55 

14 

622 

0.05 

24 

624 

- 

14 

632 

— 

9 

206 

80 

38 

720 

281 

31 

626 

7.45 

15 

624 

0.05 

24 

633 

- 

14 

633 

— 

9 

Fort  Stewart  Hot  Water  Generators 

Water  Analysis  Data  -  Sorted  by  Bldg  Number 

Filename:  WATRANAL.WQl 


Bldg 

°F 

Cond 

pH 

P04 

S04 

Fe 

PW 

241 

7.85 

0.04 

1 

0.01 

HTHW 

185 

9.05 

2.65 

20 

0.09 

BLDG 

"F 

COND 

PH 

P04 

S04 

FE 

206 

80 

250 

8.10 

0.13 

2 

0.27 

207 

124 

236 

7.80 

0.22 

2 

0.09 

208 

113 

238 

8.15 

0.19 

1 

0.03 

212 

131 

227 

8.10 

0.21 

1 

0.02 

213 

120 

229 

7.75 

0.13 

1 

0.01 

215 

137 

227 

7.80 

0.13 

1 

0.04 

216 

no 

227 

7.85 

0.07 

1 

0.01 

218 

124 

236 

7.80 

0.12 

1 

0.01 

302 

137 

237 

7.65 

0.14 

1 

0.02 

439 

139 

246 

7.75 

0.12 

7 

0.02 

440 

114 

243 

7.95 

0.17 

9 

0.02 

501 

134 

243 

7.85 

0.18 

12 

0.03 

503 

122 

243 

8.00 

0.17 

13 

0.03 

504 

158 

239 

8.05 

0.14 

10 

0.01 

512 

145 

242 

7.55 

0.16 

11 

0.01 

514 

126 

244 

7.85 

0.18 

9 

0.02 

515 

123 

236 

7.70 

0.18 

1 

0.02 

516 

145 

242 

7.70 

0.29 

5 

0.01 

517 

175 

244 

7.70 

0.28 

8 

0.01 

518 

183 

234 

7.70 

0.36 

9 

0.01 

608 

127 

240 

7.60 

0.31 

11 

0.01 

610 

115 

230 

7.75 

0.18 

7 

0.12 

620 

112 

240 

7.75 

0.17 

3 

0.01 

621 

91 

244 

7.85 

0.16 

3 

0.02 

622 

85 

244 

7.60 

0.05 

2 

0.02 

623 

109 

238 

7.65 

0.09 

5 

0.01 

624 

84 

237 

7.55 

0.05 

1 

0.01 

626 

145 

275 

7.45 

0.08 

7 

0.01 

629 

160 

263 

7.85 

0.08 

5 

0.01 

630 

117 

272 

7.90 

0.22 

6 

0.02 

631 

142 

267 

7.75 

0.15 

6 

0.02 

632 

160 

268 

7.65 

0.19 

6 

0.01 

633 

128 

272 

7.60 

0.13 

1 

0.01 

635 

140 

274 

8.25 

0.16 

1 

0.01 

636 

138 

280 

7.75 

0.19 

1 

0.01 

637 

158 

278 

7.75 

0.23 

1 

0.01 

642 

154 

278 

7.70 

0.29 

10 

0.01 

701 

152 

272 

7.75 

0.12 

7 

0.01 

702 

143 

277 

7.85 

0.10 

9 

0.01 

708 

131 

265 

7.70 

0.10 

6 

0.01 

712 

135 

279 

7.65 

0.22 

9 

0.01 

713 

133 

271 

7.70 

0.27 

8 

0.03 

714 

137 

267 

7.70 

0.27 

7 

0.01 

715 

135 

263 

7.80 

0.36 

5 

0.01 

717 

131 

263 

7.75 

0.26 

4 

0.01 

720 

726 

810 

1540 

1720 

2125 


MIN 

AVG 

MAX 

P-SD 

P-VAR 

AVG  ±  SD 


124 

260 

7.65 

112 

265 

7.85 

130 

281 

8.25 

158 

254 

8.05 

131 

248 

7.90 

95 

248 

7.95 

148 

248 

7.75 

120 

245 

7.85 

'F 

COND 

PH 

80.0 

227.0 

7.5 

130.6 

252.2 

7.8 

183.0 

281.0 

8.3 

21.3 

16.5 

0.17 

454 

273 

0.03 

151.9 

235.7 

8.0 

0.33 

2 

0.01 

0.21 

2 

0.01 

0.29 

7 

0.03 

0.33 

7 

0.06 

0.27 

2 

0.01 

0.27 

2 

0.09 

0.22 

5 

0.02 

0.30 

1 

0.02 

P04 

S04 

FE 

0.05 

1.0 

0.01 

0.19 

5.0 

0.03 

0.36 

13.0 

0.27 

0.08 

3.5 
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A.7  SUBMITTAL  REVIEW  COMMENTS  AND  REVIEW  ACTIONS 


Apr- 15-96  01:14P  DPW  FACILITY  ENGINEERING  912-767-5474 


P.OZ 


PROJECT  REVIEW  COMMENTS 


Dile:  12  APR  96  Page  I  of  1 


TO:  MR.  CHET  SCRATZMEIER 

CHIEF,  PROJ/PROJ  MGMT  &  OPS  DIVISION 


FROM:  (Section)  DPW,  EP&S  DIVISION 


(Reviewer)  POWELL 


Project:  LIMITED  ENERGY  STUDY,  HIGH  TEMPERATURE  AND  Year; 

CHILLED  WATER  DISTRIBUTION  SYSTEMS 

FY-96 

Ixxation;  FORT  STEWART  AND  HUNTER  AAF,  GA 


Type  of  Action  [  ]  Preliminary  [  ]  Paving  &.  Grading  [X]  Mechanical 

(Check  Appropriate  [  ]  Final  [  J  Architectural  1 1  Electrical 

Boxes)  [X]  INTERIM  [  1  Structural  1 1  Sanitary 


Line  Item  No. 

DACA01-94-D-0038 

#694-1331-002 


Item  No.  Drawing  No.  or 
Paragraph  No 


GENERAL 


COMMENTS 


RECOMMEND  THAT  THE  PRE-FINAL  REPORT 
CONTAIN  A  DISCUSSION  AND  RECOMMENDATIONS 
ON  WATER  TREATMENT  AND  CATHODIC 
PROTECTION,  SACRinCIAL  ANODE .  OR  OTHER 
CORROSION  AND  SCALE  PREVENTION/PROTECTION 
PRACTICES  THAT  COULD  BE  IMPLEMENTED  OR  THAT 
NEED  CHANGING  AT  FT.  STEWART  AND  HUNTER  AAF 
TO  INCREASE  THE  LIFE  OF  THE  DISTR.  SYSTEMS. 


REVIEW  ACTION 


\weAe.  TO  secTi£>(j 

H-.S. 


VOLUME  1  THE  RECOMMENDATION  SHOULD  ADDRESS  ANY 

PARA.  5.2 /I  NEGATIVE  EFFECTS  OR  REDUCTION  IN  M.ANT 

CAPABILITY  BY  REDUCING  THE  SYSTEM  PRESSURE 
AS  RECOMMENDED. 


COhiCoR^ .  DiSdiiSSiOAl  W6S 
TO  THE  eco-12. 
Kecc?MMe*>t>ATioAJS , 


VOLUME  1  PREVIOUS  STUDIES  HAVE  MENTIONED  DEAERATOR 
PARA.  5.2  PROBLEMS  THAT  COULD  CAUSE  CORROSION  TO 

ACCELERATE  IN  THE  HTHW  DISTRIBUTION  SYSTEM. 
THIS  SHOULD  BE  INVESTIGATED  TO  DETERMINE  IF 
THE  PROBLEMS  HAVE  BEEN  CORRECTED,  AND  IF 
NOT,  RECOMMENDATIONS  SHOULD  BE  ADDED  TO 
THE  PRE-FINAL  REPORT. 


MO  /cTioM  the 

C>eAER^OR  PROBLEM^ 

HAVE  coRktCTtb. 


VOLUME  I 
PARA.  5.2 
VALVE  PITS 


VOLUME  3 
SURVEY 
FORMS 


TREES  AND  SHRUBS  HAVE  BEEN  OBSERVED 
GROWING  IN  VALVE  PITS  IN  THE  PAST.  REMOVAL  OF 
THIS  DESTRUCTIVE  GROWTH  AT  AN  EARLY  STAGE, 
TO  PREVENT  DAMAGE  TO  THE  PITS  AND  PIPING 
SHOULD  BE  INCLUDED  IN  THE  FINAL  O&M 
RECOMMENDATIONS. 

RECOMMEND  THAT  A  COPY  OF  THESE  FIELD  NOTES 
BE  GIVEN  TO  THE  MECHANICAL  SHOPS.  A  LOT  OF 
LEG  WORK  HAS  BEEN  DONE  IN  THIS  INVESTIGATION. 
AND  THE  MECHANICAL  ROOMS  WITH  THE  LARGEST 
LEAKS  ARE  IDENTIFIED  AND  CAN  BE  REPAIRED. 


Cot^cok .  Comment  aa>1> 

LOCATIOM  of  VALVG 
Pit  W; ILL  Abfetb  T<i 

The  ocm 


CMC'Jk.  F\  SOAiMAfty  Df 
Tl1£.  VAH/£  pif 
AVb  Mecft . 

Rob/v\  €£ 

ftbbeb  To  VolomF  Z. 
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Response  to  Review  Comments 


R»a 

Reynolds,  Smith  and  Hills,  Inc. 

Afchitectural,  Engineering.  Planning  and  Environmental  Services 


Date:  May  28.  1996 

Reviewer:  Chet  Scratzmeier  (by  Powell) 

Fort  Stewart  DPW,  EP&S  Division 


Response  by:  William  T.  Todd,  PE 

Subject:  Interim  Submittal 

Limited  Energy  Study,  HTW  Distribution  System,  Fort  Stewart 
DACA01 -94-D-0038,  RSH  #694-1 331-002 


Number 

Review  Action  Comments 

1 

General 

Concur 

A  discussion  of  cathodic  protection  and 
current  water  treatment  practices  will  be 
added  as  Section  4.3. 

2 

Vol.  1,  Par 
5.2 

Concur 

A  discussion  of  operation  at  reduced 
pressures  will  be  added  to  the  ECO-12 
Recommendations  in  Section  4.4. 

3 

Vol.  1.  Par 
5.2 

Concur 

No  action  required.  The  problems  with 
the  deaerator  have  been  corrected. 

4 

Vol.  1,  Par 
5.2 

Concur 

An  O&M  recommendation  with  the  valve 
pit  number  and  location  will  be  added  to 
Section  5.2. 

5 

Vol.  3,  Forms 

Concur 

A  summary  of  findings  for  the  valve  pit 
survey  and  the  mechanical  equipment 
room  survey  will  be  added  to  Appendix 
Sections  B.1  and  B.2,  respectively. 

CC:  C.  Warren 
File 
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MEMORANDUM  THRU  EN-D/DESIGN  BRANCH 
FOR  EN-PM 


SUBJECT:  HTW/CHW  DISTR  STUDY.  FY-96.  LI  6029000.  FORT  STEWART.  GA.. 


F 

Enclosed  are  this  sections  A/E  specific  instmctions  with  manday  estimate. 

a.  Man-day  estimate  (mandatory  for  all  change  orders)  is: 

[  ]  Professional 
[  ]  Sub-professionai 
[  ]  Clerical 

b.  Number  of  sheets  of  new  drawings: 

3. 

The  AJE’s  specifications  have  been  reviewed  and 

[  ]  are  satisfactory  subject  to  enclosed  comments 
[  ]  A/E  should  visit  the  District  office  for  special  instruction  prior  to 
preparation  of  specifications. 

Pi 

■ 

Revised  A/E  instructions  are  enciosed. 

5. 

I  e. 

TheA/E’s 

[  ]  Concept  submittal 

[  ]  %  preliminary 

Corrected 

[  ]  Final  submittal 

[XX]  Study 

[  ]  Cost  Estimate 

[  ]  FP  Eng  Credentials 

[  ]  is  approved  for  continuation  of  design 
subject  to  enclosed  comments. 

[  ]  shall  be  revised  in  accordance  with  enclosed  comments 
&  RESUBMfTTED  prior  to  preceding  with  design. 

SECTION  CHIEF? 

(XXJ  is  satisfactory.  Qo^co^  .  kj 0^  ac-honJ 

[  ]  shall  be  revised  in  accordance  with  enclosed  comments. 

The  design  of  the  project  thus  far  []  is  [  ]  is  not  satisfactory  for  A/E  payment. 

1 

1 

The  enciosed  annotated  review  commrr^  have  been  reviewed  and 
[  ]  the  annotation  added  by  the  m-  r?tisf«tctory 

[  ]  the  annotations  are  satisfactcsy*  . . o>;:;ated  by  the  enciosed  additional 

comments. 

The  comments  prepared  by  are ....  7  for  maiiing  to  the  A/E. 

■ 

The  comments  prepared  by  are  appropriate  except  where  indicated. 

Additionai  comments  or  ciarifications  are  enciosed. 

1 

1 

The  enciosed  meeting  notlficatioi 
[  ]  No  one  from  this  sectio 
[  ]  The  foUovring  team  men 

r?  is  acknowiedged. 
n  will  attend. 

nber  will  attend 

1 11. 

This  proJecVs  Arms  Room  design  1  ]  is  satisfactory  [  ]  does  not  have  an  Arms  Rm  or  Vault. 

EXCELLENT  SUBMiTTAL 

/Jo  Acnojj 

Prepared  by:  walt  HOHMg 
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MOBILE  DISTRICT  PROJECT  REVIEW  COMMENTS: 

DATE:  April  10, 1996 

Page  i  of  1  1 

TO:  U.  S.  Anay  Corps  of  Engineers  Savannah  District 

Savannah.  GA. 

FROM:  Roberts.  Woodruff,  CESAM-EN-DM 

Phone:  (334)  694-6074  FAX:  (334)  690-2424 

PRdMECT/FV:  Limited  Energy  Study  High  Temperature  and  Chtlled  Water  Distribution  SyatBns  _  I 

LOCATION:  Fort  Stewart  and  Hunter  AAF.GA,  - __| 

■ 

TSoT 

Page/Par 

COMMENT 

P.  1-1  ^ 

The  conclusions  of  the  previous  report  which  eliminated  dte  High  Temperature  water 
system  at  Hunter  AAF  and  both  chilled  water  systems  from  this  study  should  be 
testeted  here.  As  presentsd  the  reader  is  left  wondering  what  happened  to  that  part  of 
the  study  because  Appendix  A.  10  does  not  exist  in  ftiis  report. 

A. 10  ee  xpc. 

.SuftrtAlTTAL  . 

2. 

P.1-2 

The  evaluadoD  of  E.C.0. 8  (  Repair  underground  HTW  system  leaks)  is  dependent 
on  die  completion  of  the  undwground  piping  leak  survey.  The  corroborating  evidence 
that  40  46  of  the  system  leaks  ate  in  the  underground  piping  to  dqwndent  on  the 
complerion  of  flie  underground  piping  leak  survey,  tte  Scope  of  Work  (  Para.  6.1) 
requirea  that  all  ECX>*s  be  evaluated  in  the  interim  rep^ 

lUftaina  of  the  importance  of  this  survey  and  the  resulting  woric  related  to  it  the 
interim  report  can  not  be  considered  complete  widiout  it. 

The  A/E  should  resubmit  the  Interim  tqxirt  when  this  work  to  completed. 

(iOh)CO(i. 

AT  TH6* 

(56v\ev^  ^\eCr\A)0. 
fee-ioeMnrrAx 

,  eco  g 

Ee 

RPT. 

1  ^ 

p.4-n 

PBra.5 

This  paragraph  states  that  40%  of  die  high  temperature  water  system  leak  losses  are 
in  the  underground  pardon  of  the  piping.  If  40%  of  the  losses  were  caused  by  one  or 
two  leaks  wouldn't  they  be  worth  repairing  ? 

OJAS 

'«‘U.  CUAtify  T£xrr  1 J 
pfttPlAtAL  hZf‘oKr. 

4. 

P.4-36 

Pan.4 

• 

Is  diero  any  basis  for  conchiding  diat  half  of  the  underground  piping  insulation  to 
deteriorated  ? 

i 

TMlS  VAl-OC  WILL 

Be  AW>e^  To'TexT'* 

i 

I 

Response  to  Review  Comments 


Mt»n 

Reynolds,  Smith  and  Hills,  Inc. 

AfchHectural,  Engineering,  Planning  and  Environmental  Services 


Date:  May  28,  1996 


Reviewer:  Robert  S.  Woodruff,  CESAM-EN-DM 

U.  S.  Army  COE,  Savannah  District 

Response  by:  William  T.  Todd,  PE 

Subject:  Interim  Submittal 

Limited  Energy  Study,  HTW  Distribution  System,  Fort  Stewart 
DACA01 -94-D-0038,  RSH  #694-1 331  -002 


Number 

Review  Action  Comments 

1 

Pgl-1 

Concur 

Appendix  A.  10  will  be  included  in  the  Pre¬ 
final  Submittal. 

2 

Pg1-2 

Concur 

Resubmittal  is  not  required.  A  copy  of  the 
ECO-8  evaluation  and  recommendations 
was  provided  at  the  review  meeting  and 
will  be  included  in  the  Pre-final  submittal. 

3 

Pg  4-11, 
Pars 

Concur 

The  analysis  for  ECO-8  indicates  there 
are  many  small  leaks.  The  text  in  the  Pre¬ 
final  submittal  will  be  modified  to  clearly 
indicate  the  number  and  quantity  of  leaks. 

4 

Pg  4-36, 

Par  4 

Concur 

The  assumption  was  based  on  our  field 
observations  of  the  valve  pits  and  conduit 
vents.  This  will  be  added  to  the  text. 

CC; 


C.  Warren 
File 
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CECPW-EM  1 1  April  1 996 

MEMORANDUM  FOR  Commander,  U.S,  Army  Forces  Cominaud, 

ATTN;  AFPI-ENO  (Mr.  Naresh  Kapur) 

Fort  McPherson,  GA  30330*6000 

SUBJECT:  Review  of  Inteaim  Report  on  Fort  Stewart’s  High  Temperature  and  Chilled  Water 
Distribution  System 

1 .  Reference  1  April  1996  phone  call  from  Naresh  Kiq)ur,  FORSCOM,  to  Dennis  V evang, 
CECPW-EM,  requesting  review  of  Port  Stcvwt’s  interim  report. 

2.  On  2  April  received  the  three  volumes  of  the  interim  report  “LIMITED  ENERGY  STUDY 
HIGH  TEMPERATURE  AND  CHILLED  WATER  DISTRIBUTION  SYSTEMS  FOR 
STEWART  AND  HUNTER  AAF,  GEORGIA”  prepared  by  Reynolds,  Smith  and  Hills,  Inc.  of 
Jacksonville,  Florida. 

3.  SCOPE  OF  WORK:  .  .  , 

a.  The  scope  of  work  (Appendix  A,  Volume  n  of  the  report)  states  that  the  Architect- 

(A-E)  shall  perform  field  investigations  of  the  high  temperature  water  (HTW) 
distribution  systems  and  the  chilled  water  (CHW)  distribution  systems  and  identify  and 

projects.  One  particular  alternative  project  is  the  complete  r^lacemeat  of  die  existing 
distribution  lines  with  a  shallow  treiKsh  distribution  system. 

b.  For  the  Fort  Stewart  HTW  fidd  investigation,  the  A-E  is  to  identify  the  location  of 
energy  leaks,  describe  and  estimate  the  cost  of  the  Energy  Conservation  Opportunities  (ECOs)  to 
close  these  lealfs,  and  to  peifonn  a  Life  Cycle  Cost  Analysis  (LCCA)  to  see  if  these  ECOs 
qualify  for  funding  under  either  the  Federal  Energy  Management  Program  (FEMP)  or  the  Energy 
Conservation  Investment  Program  (ECIP).  For  the  Hunter  Army  Airfield  (HAAF)  field 
investigation,  the  A-E  shall  gather  data  on  the  Central  Energy  Plant  (CEP)  and  the  pmwheel 
barracks  energy  plant  and  interview  the  personnel  involved  with  the  plants.  The  A-E  will 
recommend  on  this  investigation  whctiier  or  not  further  study  of  die  HAAF  HTW  distribution 

systems  should  be  programmed  for  the  future. 

c.  For  both  die  Fort  Stewart  CHW  and  the  HAAF  CHW,  the  A-E  diall  gather  data  on  the 
Central  Energy  Plant  (CEP)  and  the  pinwheel  barracks  energy  plant  and  interview  the  personnel 
involved  widi  the  plants.  The  A-E  will  icoommend  on  this  investigation  whether  or  not  further 
study  of  the  Fort  Stewart  and  HAAF  CHW  distribution  systems  should  be  programmed  for  the 
fiiture. 

d.  At  the  interim  submittal  review  stage.  Fort  Stewart  and  Forces  Command 
(FORSCOM)  personnel  arc  to  give  guidance  to  the  A-E  on  how  best  to  pack^e  the  ECO’s  tor 

funding  purposes. 
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4.  FACILITY  DESCRIPTION: 

a.  Fort  Stewart  has  a  central  energy  plant  (CEP)  and  saielUic  energy  plant  (SEP).  The 
CEP  has  three  natural  gas/fbel  oil-fired  package  boilers  and  one  stoker-fired  wood  boiler  and 
these  boilers  produce  high  pressure  steam.  The  CEP  uses  the  steam  in  three  cascade  heaters  to 
produce  high  temperature  hot  water  and  to  feed  by  undergrotmd  steam  Ime  the  two  cascade 
heaters  in  the  SEP  about  one  mile  away.  The  SEP  has  no  boilers. 

b.  The  CEP  HTW  distribution  system  has  about  seven  miles  of  underground  lines  and 
serves  about  130  buddings.  The  SEP  serves  five  buildings  wife  about  one  mile  of  underground 
distribution  lines. 

c.  A  large  amount  of  wood  is  burned  in  fee  CEP.  As  a  result,  the  energy  costs  arc  very 
low.  Wood  contributes  about  86  percent  of  the  yearly  energy  consumed. 

5.  Make-ig)  water  uy  was  an  important  parameter  in  the  estimation  of  the  leak  losses.  Since  a 
HTW  is  a  system,  fee  water  loss  from  leaks  would  be  fee  make-up  water  minus  blowdown 
and  sootblowing  uses.  The  A-E  analyzed  three  years  of  data  and  used  fee  last  year  (1 995)  as  fee 
base  to  determine  fee  leaks  found  during  the  surveys. 

6.  The  A-E  came  up  wife  12  ECOs  to  analyze  for  project  cost;  savings-to-investmefe  ratio 
(SIR);  payback;  utility  energy  savings  for  electricity  and  healing  fuels;  quantity  of  water 
.savings;  and  dollar  savings  for  energy,  water,  and  operations  and  maintenanoe.  The  ECOs  are: 

Number  1;  Replacement  of  the  existing  HTW  disuibution  lines  wife  a  new  shallow  trench 

distribution  system. 

Number  2;  Reduce  blowdown  of  fee  cascade  heaters  and  the  wood-fired  bofier. 

Number  3:  Reduce  soot  blowing,  install  an  exit  gas  temperature  indicator  on  fee  wood-fired 

boiler. 

Number  4;  Repair  HTW  and  steam  leaks  in  fee  CEP  and  SEP. 

Number  5:  Repafr  HTW  leaks  in  fee  mechanical  equipment  rooms. 

Number  6:  Repair  building  side  DHW  and  HVAC  hot  water  leaks. 

Number  7;  R^>air  HTW  leaks  in  valve  pits,  drain  pits  and  valve  boxes. 

Number  8;  Rep^  underground  HTW  distribution  tystem  leaks. 

Number  9:  Reduce  or  eliminate  HTW  discharge  duimg  SEP  start-iqj. 

(Option  A.  Inqjiove  start-up  procedure  for  fee  SEP. 

Options.  InstaUariewcondensate/HTWretompuinpinfeeSEP. 

Number  10:  Use  an  alternative  heating  mefeod  to  reduce  SEP  operating  cost 

Option  A.  Distribute  HTW  from  the  CEP  to  fee  SEP  instead  of  steam. 

Option  B.  Shut  down  fee  SEP  and  use  indittidual  oil-fired  boilers  in  fee  buildings 
served  by  fee  SEP  , 

Number  1 1;  Purchase  leak  locator  cquiinncnt  or  coirtract  leak  locator  service  wfecn  a  m^or  HTW 
leak  occurs. 

Number  12:  Reduce  bofler  and  HTW  system  operating  pressure. 

Option  A.  Operate  at  100  psig. 

Option  B.  Operate  at  60  psig 
Option  C.  OpcaniLc  at  30  psig 
Option  D.  Operate  at  1 5  psig. 
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7.  RESULTS: 

The  following  arc  CECPW’ s  comments  about  the  various  ECOs: 

a.  Numbca:  1:  Replacement  of  the  existing  HTW  distribution  lines  with  a  new  shallow 
trcnch  distribution  system.  The  replacement  of  the  existing  distribution  system  with  a  new 
shallow  trench  system  is  not  economical  (the  simple  payback  is  neariy  100  ycar.s).  This  would 
be  expected  since  the  cuirent  system  is  in  relatively  good  shape.  However,  if  the  existing  buried 
distribution  system  deteriorates  to  the  point  that  the  entire  distribution  system  lias  to  be  replaced, 
the  shallow  trench  system  would  prob^ly  be  the  system  to  use. 

1 .  When  Hftfiignitig  the  distribution  system,  the  prefercnee  is  for  aboveground 
pipingj  followed  by  shallow  concrete  trench,  and  fimally  direct  buned  systems.  The  US  Army 
Corps  of  Engineeni  has  developed  a  new  (October  1 994)  policy  for  heat  distribution  systems 
(HDS).  This  policy  was  developed  because  of  many  rqx>rts  of  poor  performance  of  existing 
steam  and  high  temperature  hot  water  distribution  systems.  This  policy  is  for  Army  heat 
distribution  systems  with  a  carrier  pipe  temperaiure  95  degrees  C  and  above  (S^  Policy  below). 

2.  The  Site  Classifications  are  A,  B,  C,  and  D.  These  classifications  arc  based  on 
underground  water  conditions.  Class  A  sites  have  severe  underground  water  conditions.  Any 
piping  placed  underground  in  Class  A  site  will  have  water  over  the  top  of  the  piping.  Site  B  has 
bad  underground  water  conditions;  Class  C  moderate  and  Class  D  mild. 

3.  Technical  Manual  TM  5-810-17,  HEATING  AND  COOLING 

DISTRIBUTION  SYSTEMS,  May  1994,  provides  criteria  and  guidance  for  the  design  and 

construction  ofheating  and  cooling  distribution  systems.  This  manual  says  that  in  most 

circumstances,  eiqmence  has  diown  that  abovcgiouud  systems  are  fiw  most  life  cyde  cost 
efTective.  Fxpftrimrf  has  «l«n  shown  that  the  M  &  R  costs  of  shallow  concrete  trench  systems  ^ 
arc  lower  than  for  direct  buried  systems,  and  they  must  be  included  in  tiie  life  cycle  cort  analysis. 

b.  Number  7:  Repair  HTW  leaks  in  valve  pits,  dnun  pits  and  valve  boxes.  This  is  a 

very  important  repair  because  if  the  pit  or  manhole  fills  with  water  large  tmergy  losses  can  re^  ht 

During  the  survey,  several  pits  had  water  up  to  the  piping.  Th^is  ajJiaft  USACE^  Techm 

Report  on  “BOILING  MAl^OLE  HEAT  LOSS  CALCULATIONS  prepared  by  Chiles 
Marsh  and  Terrill  T.?iiphtr>n  The  overall  objective  of  tiiis  project  is  to  develop  a  set  of 

S  in  the  field  to  estimate  the  hcatloss  fiom  a  boiling  .... 

entireycar.  The  heat  loss  estimation  is  then  used  to  assess  tiie  economic  impact  on  the 

operations  cost  of  tiic  heat  distribution  system.  Four  variables  are  needed  to  calculate  the 
loss  of  a  boiling  manhole:  the  steam  pressure,  average  steam  velocity,  the  total  length,  and  tte 
average  diameter  of  the  steam  piping  in  the  manhole.  The  calouloted  energy  loss  m  a  flooded 
manhole  with  19  feet  of  piping  with  an  average  diameter  of  6.5  inches  for  a  high  pressure  steam 
distribution  system  is  $170,000  per  year  at  average  Anny  energy  cost  rates.  There  are  also 

calculations  for  high  temperature  hot  water  distribution  systems. 

c.  Number  8:  Repah  underground  HTW  distribution  systi®  ^ 

ta the  interim.^.  A  OTvqr  »f  «,tocted  section, of tte di«^ f 
FdwiMiy  1996.  Apni«out«ndcxpta«ionofR«KV«We,>ndEnB|yE«<n^  i>ta^ 

(IlEEP)isa«aohcd.  OneofECOsisUndereromdHeetDianbutionSjaeTOR^rem^ 

rated  about  the  fourth  or  fifth  best  savings-to-investment  ratio.  Page  448  of  the  CERL  r^it 

shows  how  the  costs  were  calculated  for  underground  heat  distribution  system  leak  repairs.  pee  fw 


CoUCy^k..  WftvtC 


IS 

At>t>A£Siet>  \^^ 

Ttte-  oieA  , 


h.l'S 


CECPW  EH 


FAX  NO.  7038065220 


APR-11-96  THU  15:48 


i'.  Oo 


8.  In  summary,  it  is  a  good  report.  I  a^ee  with  the  methodology.  The  assumptions  seem  Mo  Arnou 

reasonable.  Much  of  what  1  wrote  above  is  for  added  information  and  shows  some  of  the  work  . 

that  is  going  on  at  CERL.  CECPW-EM  point  of  contact  is  Dennis  Vevang;  COM  (703)  806- 
6071;  DSN  656-6071;  FAX  -5220;  INTERNET  dennis.i.vevang@ci)w01.usace.atmy.mil. 


Enel. 


Dennis  Vevang 
Mechanical  Engineer 


CF;  Commander,  US  Army  Corps  of  Engineers 
Savannah  District,  ATTN:  Mr.  Rob  Callahan 
100  West  Oglethorpe  Avenue, 

P.O.  Box  889 

Savannah,  Georgia  3 1402-0889 


A  .7 -<7 


Response  to  Review  Comments 


MtSn 

Reynolds,  Smith  and  Hills,  Inc. 

ArchitectiMal,  Engineering,  Planning  and  Environmental  Services 


Date: 

Reviewer: 

Response  by: 


May  28,  1996 

Dennis  Vevang,  CECPW-EM 

Construction  Engineering  Research  Laboratories 

William  T.  Todd,  PE 


Subject:  Interim  Submittal 

Limited  Energy  Study,  HTW  Distribution  System,  Fort  Stewart 
DACA01-94-D-0038,  RSH  #694-1331-002 


Number 

Review  Action  Comments 

1  -6 

N.  A. 

N.  A. 

No  action  required. 

7.a. 

Section  4.4 
ECO-1 

Concur 

Will  add  text  to  ECO-1  recommendations 
that  states  an  above  ground  piping  system 
should  be  evaluated  when  the  existing 
system  is  near  the  end  of  its  useful  life. 

7.b. 

Section  4.4 
ECO-7 

Concur 

No  action  required.  Water  found  in  the 
valve  pits  was  primarily  due  to  ground 
water  leaking  around  the  conduits  and 
inoperable  sump  pumps.  Water  in  the 
valve  pits  was  usually  not  in  contact  with 
the  HTW  piping.  The  sump  pump 
problem  is  addressed  in  the  O&M 
Recommendations,  Section  6.2. 

7.C. 

Section  4.4 
ECO-8 

Concur 

No  action  required.  A  copy  of  the  ECO-8 
evaluation  and  recommendations  was 
provided  at  the  review  meeting  and  will  be 
included  in  the  Pre-final  Submittal. 

8 

N.  A. 

N.  A. 

No  action  required. 

CC:  C.  Warren 
File 
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S r  &  1/  i 

iMTeRlAA 


SENT  BY: 


FAic  Fof^ 

hAA^ 


4-16-96  : 10 :27AM  ;  FORSCOM  O^GliNEEKS- 


bORESH  KAPUR^  PE 
404-669-5327 

PORSCCM  REVIEW  CC3MMENT8  OW  IMTERIM  EEAP  SUBMITTAL. "LTD  ENERGY 


cPTTnY^HTGH  TEMp'aHD  CHILLED  WATER  DISTRIBUTIOW  SYSTEMS,  FT 
3TEWART/HAAF.  GA" 

:  I 

A  VOLUME  I  .i 

-  'i  •  i:  I 

1.  General.  Thia  sutmittal  is  wall  organized.  Please  refer 

to  AJig  28  Bubniittal  of  RECORDS  ANALYSIS  AND  SITE  SURVEY  PIAN.  The 
in^jortant  observation  data  and  reocawnendations  should  be  incorporatd 
in  this  subnittal.  An  addendum  is  oh.  If  any  aspect  of  the  study 
is  to  be  discontinued^  it  should  bo  documented  and  agreed  to  by  all 
interested  parties .  ■  j 

i*  I  ■  *  !  »  * 

2.  ^General,  in  sec  5 /"for  tables  5.1-2,  5.1-4  and  5.1-5,  add 
a  column  for  total  coat  saving.  Also  correct  total  of  all  projects 
cost  column  in  table  5.1-5. 

3.  General,  pi  discuss  PROS  and  CCNs  of  rocoanmendation  for 
reducing  the  operating  pressure  to  60,  30,  or  15  psig. 


.  VjJia 

•Ch^^^64 -TABLe 


4,  Vbl  I,  pg  5*4.  .BliaJ^rate  3,4,&5. 
these  been  done?  These ;  are  OSM  it^na. 

B.  VOLUME  ir 


Fbr  7fi8,  have; 


ComCOR  , 

R£6  WM 

iAMLL 

f5LA:^c>RATt^  ACU 

f\KC  O^M 


5.  ECO  #1.  Consider  adding  ECO  description  xxp  front.  This 
can  be  be  dona  by  repeating  the  descriptions  from  vol  I.  This  will 
make  the  report  moro'  user  friendly.  Make  special  effort  to  look  for 


CokJco^ .  VJIU- 
Acib  Otscfiim*-' 


This  caranent'  may  be 


d/O  A&e  TV 
SyST^A/l. 


non-energy  savings  and-  non  recurring  savings; 
applicable  to  other  ECOa  also.*  .  . 

6.  ECO  «  2.  Add  a  brief  discussion  on  boiler  water  quality 

JLSfilUe.  A>Jt>  t^,3 

7.  ECO  #8..  This  ECO  is  very  important.  Need  to  describe  eto-f 

in  detail.  What  approach;  is  being  taken  to  come  up  with  Life  Cycde  lo 

coct  Analysis  (LCCA)  . 


8.  Some  appendioas  are  missing.  Are  these  ready  now? 
C.  VOLUME  III 


CoUCi^/l.  ALt 

to/i 

Be  I 

pRef/A/At  Rfr. 


9.  Appendix  B.  Consider  sumnerizing  the  pit  valves  and 
fittings  survey  form  data  on  a  spreadsheet,  add  an  extra  row  for  of  a 

remarks  as  needed.  90  plus  pages  can  be  substituted  by  3-4  pages 
spreadsheet,  consider  the  same  for  appendix  B2. 


be.  IM 
pfteFlAJAt.  RFT 


10.  Appendix  B4.  Status? 


IMCtoOfeb 
\Aj  PReptAtM. 

de^foAT. 


A.7-II 


Response  to  Review  Comments 


RSa 

Reynolds,  Smith  and  Hills,  Inc. 

Architectural,  Er)gineering.  Planning  and  Environmental  Services 


Date: 

Reviewer: 

Response  by: 
Subject: 


May  29,  1996 

Naresh  Kapur,  AFPI-ENO 
U.  S.  Army  Forces  Command 

William  T.  Todd,  PE 

Interim  Submittal 

Limited  Energy  Study,  HTW  Distribution  System,  Fort  Stewart 
DACA01-94-D-0038,  RSH  #694-1331-002 


Number 

Review  Action  Comments 

1 

Vol.  1, 
General 

Concur 

The  8/28/95  submittal  will  be  included  in  the 
Pre-final  Submittal  as  Appendix  A.  10. 

2 

Vol.  1. 
Section  5.1 

Concur 

All  tables  will  be  corrected  and  modified  for 
the  Pre-final  Submittal. 

3 

Vol.  1, 
General 

Concur 

A  discussion  about  operating  at  reduced 
pressures  will  be  added  to  the  ECO-1 2 
recommendations  in  Section  4.4. 

4 

Vol.  1,  Pg  5-4 

Concur 

Will  elaborate  on  items  3,  4,  and  5.  All  of 
these  are  O&M  recommendations. 

5 

Vol.  II, 
ECO-1 

Concur 

A  description  of  ECO-1  and  a  comment  on 
the  age  and  condition  of  the  existing  piping 
system  will  be  added. 

6 

Vol.  II, 
ECO-2 

Concur 

A  discussion  on  boiler  water  quality  and 
treatment  will  be  added  as  Section  4.3  and 
included  in  Section  4.4,  ECO-2. 

7 

Vol.  II, 
ECO-8 

Concur 

Calculations,  analysis  and  recommendations 
for  ECO-8  will  be  included  in  the  Pre-final 
Submittal. 

8 

Vol.  11, 
General 

Concur 

All  appendices  will  be  included  in  the  Pre¬ 
final  Submittal. 

9 

Vol.  Ill 

App.  B.1  &B.2 

Concur 

A  summary  list  of  findings  for  valve  pits  and 
mechanical  rooms  will  be  added  for  Sections 
B.1  and  B.2,  respectively. 

10 

Vol.  Ill 

App.  B.4 

Concur 

The  forms  for  Section  B.4  will  be  included  in 
the  Pre-final  Submittal. 

CC:  C.  Warren 
File 
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./flILE  DISTWCT  PaCOECr  RBVIEW^Nftffi^ 


DATE;  18  July  1996 


Pige  1  of  1 


TO;  Kob  Callahan,  CESAS-FM-MP 
USAED.SavmBb _ 


FROM:  Anfbooy  W.fiattaclia,  CESAM-EN-DM 


PROJECT/FY:  FY95  EEAP  Lfcntned  Energy  Study,  HTW  Dutribntioii 


1 LOCAHON:  Fort  Stewart,  OA 

- —rn 

ITYPEEEVIBW;  1 

Pr»^fiiiai  Submittil 

_  ^ 

NO. 

nigwraT 

COMMENT  1 

1532I3SSZa 

1. 

Oeneml 

Ihc  statudcal  aoalysis  of  tte  makeup  water  data  was  a  very  good  approach;  it  allowed 
MxneseoaetOTnufeof  whit  could  have  beea  very  eonfkulag. 

CONCO/?. 

2. 

Pg2-2 

Figuie2.2>l:  On  page  3-3  and  on  page  4-1,  there  are  referenoes  to  condensate  and 
HTW  return  lines  from  the  SEP  to  CEP.  Please  toclude  these  lloes  in  Ftg  22^1 . 

C^-wcoR 

3- 

Pg3-1 

Par  3.2;  Some  additionBl  losses  that  could  be  included  are  die  deaerator 'vent  and  any 
Steam  (xvpsthfttdiscbiiee  CO  ^atmospht^  or  to  afloordrskL 

CotOC^R 

D 

Pg3-1 

On  the  first  liae,  it  appears  that  the  Fdmse,  “subtracted  fitun”  should  be  dumged  to 
“added  to”. 

COKlCU/i 

H 

Pg4^2 

Analysis- Option B:  Change “50 psig^ to  “3Spaig”. 

CoiocoA 

fl 

1*84-42 

AnalyEia*- Option  C:  Are  the  boilen  at  the  hospital  currently  being  operasd,  or  are 
th^  sitting  Idle? 

COPCOK 

P84-43 

AnalysiB  -  Option  D:  'nxedacusiunofthcUTW'tD’^eeaaigeaentonsiuiuidbe 
oiaclfied.  ThetemperatureoftiuHTW  must  be  higher  tion  the  saamtion  temperature 
oorrespooding  to  die  desired  steam  preaaure,  otherwise  there  win  be  no  beat  tremfer. 

COHC^^K 

8. 

P84-43 

1  Results  imd  Pf»fto«nwio>wtorinn«!  Options  C  &  D  shauM  incbde  an  opemrioB  and  ^ 

1  Budmenanoe  cost  fijr  the  operttiionofifae  hospital  boiien. 

CofJCi;*. 

1 

A.7- 13 


Response  to  Review  Comments 


Mtsn 

Reynolds,  Smith  and  Hills,  Inc. 

Architectural,  Engineering,  Planning  and  Environmental  Services 


Date:  August  20,  1996 

Reviewer:  Anthony  W.  Battaglia,  CESAM  EN-DM 

U.  S.  Army  Engineer  District.  Mobile 

Response  by;  William  T.  Todd,  PE 

Subject:  Pre-final  Submittal 

Limited  Energy  Study,  HTW  Distribution  System,  Fort  Stewart 

DACA01 -94-D-0038,  RSH  #694-1 331  -002 


Number 

Dwg/Pg/Par. 

Review  Action  Comments 

2 

Volume  1 

Pg  2-2 

Concur 

The  terms  “HTW  return”  and  “condensate 
return”  are  used  interchangeably  in  the 
text.  To  avoid  confusion  “condensate 
return”  will  be  changed  to  “HTW  return” 
on  page  3-3.  Figure  2.2-1  will  be  revised 
to  show  the  HTW  return  pipe. 

3 

Volume  1 

Pg  3-1 

Concur 

This  sentence  will  be  modified  to:  “The 
known  system  losses  include  soot 
blowing,  boiler  blowdown,  cascade  heater 
blowdown,  the  deaerator  vent  and  other 
miscellaneous  leaks  within  the  CEP.” 

4 

Volume  1 

Pg  3-4 

Concur 

The  SEP  tests  quantified  the  leak  rate 
from  the  SEP  without  blowdown  so  the 
blowdown  should  not  be  subtracted  from 
the  results.  This  sentence  will  be 
changed  to:  “The  amount  of  water  used 
for  blowdown  and  other  miscellaneous 
leaks  must  be  added  to  the  estimated  loss 
rate  from  the  above  procedure  to 
determine  the  total  HTW  losses  from  the 
SEP.” 

5 

Volume  1 

Pg  4-42 

Concur 

Will  change  “50  psig”  to  “35  psig”  in  the 
second  sentence  of  Analysis  -  Option  B. 

M:\ENERGY\STEWAR-nRTC-P-TB.DOC 


August  20,  1 996 


Anthony  W.  Battaglia,  CESAM-EN-DM  Page  2 


6 

Volume  I 

Pg  4-42 

Concur 

To  clarify  this  point  the  text  will  be 
modified  to:  “The  existing  heating  and 
cooling  plant  at  the  hospital  is  only  utilized 
when  the  CEP  is  not  operational.” 

7 

Volume  I 

Pg  4-43 

Concur 

In  order  provide  a  sufficient  temperature 
difference  to  produce  steam  at  15  psig, 
the  steam  generators  require  a  minimum 
HTW  system  pressure  of  25  to  30  psig. 
Therefore,  Option  D  will  be  removed  from 
this  ECO. 

8 

Volume  I 

Pg  4-43 

Concur 

Will  add  operation  and  maintenance  costs 
for  Option  C. 

CC:  C.  Warren 
File 
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A.8  LIST  OF  ABBREVIATIONS  AND  ACRONYMS 


ABBREVIATIONS 


ABMA 

American  Boiler  Manufacturer's  Association 

ABS 

Absorption 

Btu 

British  thermal  units 

BFP 

Boiler  Feed  Pump 

BFW 

Boiler  Feed  Water 

C-1 

Cascade  Heater  No.  1 

CEP 

Central  Energy  Plant 

CHW 

Chilled  Water 

DA 

Deaerator 

DHW 

Domestic  Hot  Water 

DPW 

Directorate  of  Public  Works 

ECO 

Energy  Conservation  Opportunities 

EEAP 

Energy  Engineering  Analysis  Program 

FEMP 

Federal  Energy  Management  Program 

FSEO 

Fort  Stewart  Energy  Officer 

GPD 

Gallons  per  Day 

GPM 

Gallons  per  Minute 

HHW 

Heating  Hot  Water 

HPS 

High  Pressure  Steam 

HTW 

High  Temperature  Water 

HTWR 

High  Temperature  Water  Return 

HTWS 

High  Temperature  Water  Supply 

kGal 

1 ,000  Gallons 

LF 

Linear  Feet 

LPS 

Low  Pressure  Steam 

MBtu 

Million  British  thermal  units 

MPS 

Medium  Pressure  Steam 

MUW 

Make-up  Water 

O&M 

Operation  and  Maintenance 

OMA 

Operation  and  Maintenance,  Army 

P&A 

Puckorius  &  Associates 

PPM 

Parts  per  million 

PRS 

Pressure  Reducing  Station 

psig 

pound  per  square  inch 

RS&H 

Reynolds,  Smith  and  Hills,  Inc. 

A.8'l 


SEP  Satellite  Energy  Plant 

SIR  Savings  to  Investment  Ratio 

TDS  Total  Dissolved  Solids 

WM  Water  Meter 

WS  Water  Softener 


A.9  CORRESPONDENCE  AND  MEETING  NOTES 


DEPARTMENT  OF  THE  ARMY 

SAVANNAH  DISnmiCT,  cows  OF  ENONEEDS 
P.O.  BOX  tm 

SAVANNAH,  GEOflGIA  314(0-0881 


REPLY  TO 
ATTENTION  OF; 


Military  Branch 

SUBJECT:  Request  for  Proposal  for  Delivery  Order  No.  2  Under 

Contract  No.  DACA01-94-D-0038,  Indefinite  Delivery  Contract  for 
Architect-Engineer  Services  for  the  Army  Energy  Engineering 
Analysis  Progrsun  (EEAP)  for  the  Southeast  Region,  Including 
Alabama,  Arkansas,  Florida,  Georgia,  Louisiana,  Mississippi, 
Puerto  Rico,  and  South  Carolina 


Reynolds,  Smith  and  Hills,  Incorporated 
Attention:  Mr.  Carlos  Warren 
4651  Salisbury  Road 
Jacksonville,  Florida  32256 

Gentlemen: 

I  refer  to  the  conversation  of  February  17,  1995,  between 
Mr.  Carlos  Warren  of  your  firm  and  Mr.  Rob  Callahan  of  the 
Savannah  District  regarding  the  incorporation  of  work  into  your 
referenced  contract.  The  work  is  described  in  the  attached 
Appendix  A  for  Delivery  Order  Number  2. 

There  will  be  a  prenegotiation  conference  in  building  number 
T-1139  at  Fort  Stewart  on  February  28,  1995,  beginning  at 
9:00  am.  Your  firm  should  be  appropriately  represented  at  the 
meeting  and  be  prepared  to  ask  any  questions  you  need  to  clarify 
the  Appendix  A  for  this  project. 

Please  furnish  your  fee  proposal  in  detail  by  separate  item 
of  work  as  outlined  on  the  attached  "Suggested  Format  for 
Architect-Engineer  Fee  Proposal"  to  the  attention  of  the 
Architect-Engineer  Contract  Section  (CESAS-EN-EA)  by 
March  8,  1995.  The  estimate  shall  include  all  project  costs. 

You  are  to  mark  the  envelope  containing  your  fee  proposal  in 
the  lower  left  comer  "Architect-Engineer  Fee  Proposal".  After 
receipt  of  your  fee  proposal,  you  will  be  contacted  by  an 
approved  District  negotiator  for  the  purpose  of  establishing  a 
date  for  fee  negotiations. 

You  are  not  to  proceed  with  this  work  until  the  negotiations 
are  concluded  and  the  notice  to  proceed  is  issued.  You  are 
cautioned  that  your  participation  in  the  prenegotiation 
conference  and  the  preparation  of  your  fee  proposal  are  entirely 
at  your  own  risk.  Further,  in  the  event  of  unsatisfactory  fee 
negotiations,  the  Government  can  assxime  no  obligation  for  payment 


A.^-l 


of  any  expense  incurred  by  your  firm  in  the  preparation  of  your 
fee.  The  award  of  delivery  orders  is  subject  to  the  approval  of 
the  Contracting  Officer. 

If  you  have  any  questions  concerning  this  additional  work, 
please  contact  the  Project  Manager,  Mr.  Rob  Callahan,  of  the 
Reimbursable  Management  Team,  at  telephone  number  (912)  652-5426. 

Sincerely, 


Warren  T .  Clarke 

Authorized  Representative  of  the 
Contracting  Officer 


Attachment 

Copies  Furnished  (wo/ enclosures) : 

Commander,  24th  Infantry  Division  and  Fort  Stewart, 
Attention:  AFZP-DEV  (Mr.  Randy  Jones) ,  Fort  Stewart, 

Georgia  31314 

Commander,  U.S.  Army  Forces  Command,  Attention:  AFPI-ENO 
(Mr.  Naresh  Kapur) ,  Fort  McPherson,  Georgia  30330 
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CESAS-PM-MR-2 


28  Feb  95 


MEMORANDUM  FOR  RECORD 

SUBJECT:  Prenegotiation  Conference  for  Delivery  Order  No.  2  under 
Contract  No.  DACA01-94-D-0038,  Indefinite  Delivery  Contract  for 
Architect-Engineer  Services  for  the  Army  Energy  Engineering 
Analysis  Program  (EEAP)  for  the  Southeast  Region  including  Alabama, 
Arkansas,  Florida,  Georgia,  Louisiana,'  Mississippi,  Puerto  Rico, 
and  South  Carolina 


1.  The  undersigned  called  the  subject  meeting  to  order  on  28 
February  1995  at  0900  in  the  Fort  Stewart _DPW  conference  room.  I 
stated  the  purpose  of  the  meeting  and  circulated  the  sign-in  sheet. 
Project  team  members  in  attendance  are  shown  at  end  1. 

2.  Everyone  had  already  introduced  themselves,  so  we  proceeded  on 
into  our  review  of  the  draft  Appendix  A,  or  Scope  of  Work,  for  the 
project.  We  immediately  got  sidetracked  into  discussing  additions 
to  the  Scope.  We  bounced  ideas  around,  performed  a  map  review,  and 
then  broke  for  lunch.  Following  lunch,  we  reconvened  the  meeting 
in  the  Central  Energy  Plant  (CEP)  manager's  office.  When  we- 
finished  there,  we  did  a  short  field  investigation  of  some  exposed 
distribution  system  piping  and  a  few  valve  pits  and  placed  a 
t^ephone  call  to  the  Repair  Branch  supervisor.  Gene  Smith,  to 
solicit  his  thoughts  on  where  water  leaks  exist.  We  discussed 
survey  techniques  that  the  A-E  would  use  for  the  project.  We 
decided  if  the  A-E  had  to  remove  any  pipe  insulation  in  order  to 
attach  flow  meters  that  Doug  would  initiate  a  DPW  work  request  to 
have  it  repaired  so  that  the  A-E's  field  crew  would  be  relieved  of 
this  responsibility. 

3.  The  conclusion  of  the  team  from  the  day's  work  was  that  I  would 
redraft  the  Appendix  A  to  incorporate  more  work  and  that  the  work 
needed  to  -proceed  in  a  different  sequence  from  that  which  I  had 
described  in  the  draft  Scope. 

4.  The  final  revised  version  of  the  project  Appendix  A  is  attached 
at  end  2.  It  incorporates  all  the  changes  needed  to  bring  the 
Scope  into  line  with  the  customer's  desires. 

5.  The  order  in  which  the  A-E  will  perform  the  work  now  will  be: 

a.  Perform  the  review  of  records  on  the  Fort  Stewart  (FS) 
chilled  water  system  (CHW) . 

b.  Perform  the  review  of  records  on  the  Hunter  Army  Airfield 
(HAAF)  high  temperature  water  systems  (HTW)  and  CHW  systems  for 
both  the  CEP  and  the  pinwheel  barracks  energy  plant. 

c.  Submit  recommendations,  with  back-up  justification,  on  the 
FS  CHW  distribution  system  and  the  HAAF  HTW/CHW  systems  along  with 
the  plan  for  the  field  investigation.  The  field  investigation  plan 
will  address  both  the  FS  HTW  and  CHW  system  surveys,  if  the  A-E's 
recommendation  is  to  perform  the  detailed  field  study  of  the  FS  CHW 


system. 

d.  Perform  the  field  investigations. 

e.  Submit  the  interim  report. 

f.  Submit  the  pre-final  report. 

g.  Submit  the  final  report. 


6.  Doug,  Carlos,  and  I  signed  our  Partnering 
I  adjourned  the  meeting  at  about  1400. 


Agreement 


(end  3)  . 


Robert  A.  Callahan 
Project  Manager 


A.'J-S- 


DEPARTMENT  OF  THE  ARMY 

SAVANNAH  DISTRICT,  CORPS  OF  ENGINEERS 
P.O.BOXSSS 

SAVANNAH.  GEORGU  31402-0e«9 


CESAS-PM-MP-2  8  Mar  95 


MEMORANDUM  FOR 

Commander,  24th  Infantry  Division  &  Ft.  Stewart,  ATTN;  AFZP-DEV 
(Mr.  Swanson) ,  Ft.  Stewart,  GA  31314 
Commander,  U.S.  Army  Forces  Command,  ATTN;  AFPI-ENO  (Mr.  Kapur) , 
Ft.  McPherson,  GA  30330 

Commander,  U.S.  Army  Engineer  Division,  South  Atlantic, 

ATTN;  CESAD-EN-TE  (Mr.  Baggette) ,  77  Forsythe  Street,  SW, 
Atlanta,  GA  30335-6801 

Commander,  U.S.  Army  Engineer  District,  Mobile, 

ATTN;  CESAM-EN-DM  (Mr.  Battaglia),  P.O.  Box  2288,  Mobile, 

AL  36628-0001 

SUBJECT;  Delivery  Order  No.  2  Under  Contract  No.  DACA-Ol-D-0038 , 
Indefinite  Delivery  Contract  for  Architect-Engineer  Services  for 
the  Army  Ener^  Engineering  Analysis  Program  (EEAP)  for  the 
Southeast  Region  Including  Alabama,  Arkansas,  Florida,  Georgia, 
Louisiana,  Mississippi,  Puerto  Rico,  and  South  Carolina 


REPLY  TO 
ATTENTION  OF: 


I  am  enclosing  the  minutes  of  the  Prenegotiation  Conference  for 
the  subject  project  held  at  Fort  Stewart  on  28  Feb  95.  Please 
advise  the  Project  Manager,  Rob  Callahan,  of  any  additions, 
deletions,  or  corrections  to  these  minutes. 

FOR  THE  COMMANDER; 


End 


CF; 

Reynolds,  Smith  and  Hills,  Inc.,  ATTN;  Mr.  Carlos  Warren, 
4651  Salisbury  Road,  Jacksonville,  FL  32256 


A,^-7 


CONFERENCE  PARTICIPANTS 


Project 


Base: 


Fiscial  Year 


Line  Item 


U)  4  5 


Date:  l/zUcir 


Time: 


Local:  Cl  A 

Type: 


Architectural.  Engineering,  Planning  and  Environmental  Ser\'ices 


Reynolds,  Smith  and  Hills,  Inc. 

4651  Salisbury  Road 
Jacksonville,  Florida  32256 
904-296-2000 
Fax  904-279-2491 


FL.  Cert  Nos  AAC001886  •  EB0005620  •  LCC000210 


July  19,  1995 


Department  of  the  Army 
Savannah  District 
Corps  of  Engineers 
100  W.  Oglethorpe  Avenue 
Savannah,  GA  31402-0889 

Attn:  Warren  T.  Clarke 

Contracting  Officer  Representative 

Subject:  Contract  No.  DACA01-94-D-0038 

Delivery  Order  Number  2 

Limited  Energy  Study  of  High  Temperature  and  Chilled  Water 
Distribution  Systems  at  Fort  Stewart  and  Hunter  Airfield,  Georqia 
AEP  File  No.  6941331002 

Gentlemen: 


Pursuant  to  Paragraph  5.1,  Appendix  A  of  the  referenced  Delivery  Order  the 
following  individuals  are  designated: 

Project  Manager  Carlos  S.  Warren,  PhD,  PE 

Field  Survey  Manager  William  T.  Todd,  PE 


Your  concurrence  is  respectfully  requested. 


Cartos  S.  Warren,  PhD,  PE 
Vice  President  -  Energy  Services 


/gk 

cc  W.  Todd 

Distribution 


DISTRIBUTION 


Commander 

24th  Infantry  Division  and  Fort  Stewart 
ATTN:  AFZP-DEV  (Mr.  Doug  Swanson) 

Fort  Stewart,  GA  31314 


Commander 

U.  S.  Army  Forces  Command 
ATTN:  AFPI-ENO  (Mr.  Naresh  Kapur) 
Fort  McPherson,  GA  30330 


Savannah  District,  Corps  of  Engineers 
ATTN:  CESAS-PM-MR  (Mr.  Rob  Callahan) 
100  W.  Oglethorpe  Avenue 
P.  0.  Box  889 
Savannah,  GA  31402-0889 


Mobile  District,  Corps  of  Engineers 
ATTN:  CESAM-EN-DM  (Mr.  Tony  Battaglia) 
P.  0.  Box  2288 
Mobile,  AL  36628-0001 


A. ^'12. 


RS&H 


MEMORANDUM 


Date:  1  September  1 995 

To:  Savannah  District,  Corps  of  Engineers 

ATTN:  CESAS-PM-MR  (Mr.  Rob  Callahan) 

PO  Box  889 

Savannah,  GA  31402-0889 

From:  Carlos  S.  Warren,  PhD, 

Project  Manager 

Subject:  Monthly  Progress  Report 

Limited  Energy  Study,  Hunter  Army  Airfield  and  Ft.  Stewart 
HTW  and  CHW  Distribution  Systems 
Contract  No.  DACA01-94-D-0038/0002 


The  following  progress  was  made  on  the  subject  contract  during  the  month  of  August  1995: 

1 .  Site  visit  was  accomplished  by  the  Project  Manager  (PM)  and  the  Site  Survey  Manger 
(SSM)  02  -  04  August.  The  purpose  of  the  site  visit  was  to  gather  sufficient  data  and 
records  to  recommend  whether  or  not  to  conduct  detailed  surveys  and  analyses  of  the 
HAAF  CHW  and  heating  distribution  lines  and  the  Ft.  Stewart  CHW  distribution  lines. 

2.  Additional  data  and  drawings  were  also  obtained  on  the  Ft.  Stewart  HTW  distribution 
system. 

3.  The  scheduled  report  “Records  Analysis  and  Site  Survey  Plan’  was  distributed  on  28 
August  1995. 

Work  planned  for  September  1 995: 

1 .  Begin  activities  to  prepare  for  the  initial  site  survey  scheduled  to  begin  23  October  1 995. 

Equipment  and  necessary  subcontractors  will  be  committed.  If  judged  worthwhile,  the  ^e 
survey  may  be  started  ahead  of  schedule. 


cc:  Doug  Swanson 


Project  Number. 


Telephone  Call  Confirmation 


September  15,  1995 


To:  Savannah  District,  Corps  of  Engineers 

AHN:  CESAS-PM-MP  (Mr.  Rob  Callahan) 
P.  0.  Box  889 
Savannah,  GA  31402-0889 

From:  William  T.  Todd,  PE 

Field  Survey  Manager 

Subject:  Weekly  Field  Survey  Progress  Report 

Limited  Energy  Study 
Hunter  Army  Airfield  and  Ft.  Stewart 
HTW  and  CHW  Distribution  Systems 
Contract  No.  DACA01-94-D-0038/0002 


The  following  progress  was  made  on  the  subject  contract  during  the  week  ending 
15  September  1995:  ® 

1.  Site  visit  was  accomplished  b  the  Field  Survey  Manager  on  13 
September.  The  purpose  of  the  site  visit  was  to: 

A.  Locate  HTW  system  make  up  water,  chemical  feed  and  blow  down 
pipes  to  be  metered  and  determine  if  pipe  insulation  removal 
is  required.  The  make  up  water  pipe  was  located  and  flow 
estimates  for  the  two  chemical  feed  systems  and  12  blow  down 
systems  were  obtained  from  conversations  with  the  plant 
operations  staff.  Some  pipe  insulation  will  have  to  be 
removed  if  the  metering  effort  is  required.  The  CEP 

operations  staff  will  be  notified  after  a  decision  has  been 
made. 

B.  Obtain  copies  of  recent  HTW  and  potable  water  sample 
analysis  reports.  Copies  of  analysis  reports  for  boiler 
water,  cascade  heater  water  (HTW),  make  up  water, 
condensate,  and  cooling  tower  make  up  water  (potable  water) 
were  obtained  from  the  CEP  records. 

2.  Pump  and  pump  motor  nameplate  data  was  taken  for  the  three  HTW 
system  zones  served  by  the  CEP.  This  effort  was  originally 
scheduled  for  the  October  field  survey,  however,  time  permitted  it 
during  this  visit.  We  can  now  go  ahead  and  pursue  the  pump  curves 
fromnhe  manufacturer. 


IS" 


Additional  field  survey  work  planned  for  September  1995: 

1.  No  additional  field  survey  work  is  planned  until  the  initial  site 
survey  which  is  scheduled  to  begin  23  October  1995.  If  judged 
worthwhile,  the  initial  site  survey  may  be  started  ahead  of 
schedule.  We  will  notify  the  PESO  and  Savannah  District 
accordingly. 


/gk 

cc  Tim  Harper 


Transmittal  Letter 


Mr.  Robert  Meston 

Utility  Services  Assoc.  Inc.  Date- 

10013  Martin  Luther  King  Jr.  Way,  S  '  9/20/95 

Seattle,  WA  98178 


Project:  Fort  Stewart  _ 

HTW  and  CHW  Distribution  ProjectNo:  694-1331-002 


We  Transmit: 

{  herewith  , 

(  )  under  separate  cover 


For  Your; 

(  )  approval 

(X  )  review  &  comment 

(X  )  use 


The  Following: 

Copies  Date 


Description 


Piping  System  Information 
HTW  Distribution  System  Map 


Remaf1<s: 


®  ^^0  provide  leak  detection  and 

locating  services  based  on  the  attached  information. 


Copies  To;  C.  Warren 


Reynoids,  Smith  and  Hilis,  inc. 


4651  Saiisbu7  Road 
Jacksonville,  Flonda  32256 
904*296-2000  Fax  904*279*249; 


FL.  Cml  Nos.  AACOOieae  •  £60005620  •  LCC00021 0 

By: 

William  T.  Todd,  PE 


IKSn 


MEMORANDUM  ~  VIA.  FAX  Architectural,  Engineering,  Planning  and  Environmental  Services 


To: 

Mr.  Tim  Harper 

Date:  9-27-95 

From: 

William  T.  Todd 

Project: 

Fort  Stewart  HTW  Leak  Study 

A/E  No.: 

694-1331-002 

Subject: 

Building  Hot  Water  Generator  Survey 

This  memo  is  to  provide  written  conformation  of  our  telephone  conversation  regarding  the  building  hot 
water  generator  survey  planned  for  next  week.  As  we  discussed,  our  team  will  be  at  Fort  Stewart  for  three 
to  five  days  beginning  Monday  morning  (10-2-95).  We  will  be  taking  water  samples  from  buildings  that 
utilize  the  HTW  system  to  produce  domestic  hot  water. 

Also,  as  per  our  convCTsation,  please  have  a  letter  of  authorization  prepared  that  will  allow  us  access  to  the 
buildings.  The  survey  team  will  consist  of  the  following  people: 

William  T.  Todd,  Field  Survey  Manager 
Paul  F.  Hutchins 
George  W.  Fallon 

Please  call  me  if  you  have  any  questions.  I  look  forward  to  meeting  you  next  week. 


Copies  To:  Mr.  R.  Callahan  (Via  Fax) 
C.  Warren 


09/28/95  16:43  0912  767  9779 


DPW-ENRD  FT  STEW 


FORT  STEWART,  ENRD,  ENVIRONMENTAL  BRANCH 


Date;  ‘2-3  'SePT  'IS' 

Number  of  Pages  (inc.  cover  sheet):  2^ 


To:  "^l\j 

From:  Hc^rp^r 

Phone: 

Phone:  MC|03 

Fax: 

CC: 

Fax: 

09/28/95  16;44 


0912  767  9779 


DPff-ENRD  FT  STEW 


@00 


AF2P-DEF  (420-lOa)  '  28  Sep  95 

MEMORANDUM  FOR  RECORD 

SUBJECT;  Water  samples  for  Fort  Stewart  HTW  Leak  Study 


1.  The  week  beginning  2  Oct  95,  RS&H  will  be  at  Fort  Stewart  taking  hot  water  samples.  The 
following  individuals  will  need  to  enter  buildings  that  utUize  the  HTW  system:  William  T.  Todd 
(Field  Survey  Manager),  Paul  F.  Hutchins,  and  George  W.  Fallon. 

2.  POC  is  Tim  Harper,  extension  4903 . 


Energy  Engineer,  FE  Division 


A.'T-Zo 


October  6,  1995 


To:  Savannah  District,  Corps  of  Engineers 

AHN:  CESAS-PM-MP  (Mr.  Rob  Callahan) 
P.  0.  Box  889 
Savannah,  GA  31402-0889 

From:  William  T.  Todd,  PE  oijtC 

Field  Survey  Manager 

Subject:  Weekly  Field  Survey  Progress  Report 

Limited  Energy  Study 
Ft.  Stewart  HTW  Distribution  System 
Contract  No.  DACA01-94-D-0038/0002 


The  following  progress  was  made  on  the  subject  contract  during  the  week  ending 

6  October  1995: 

1.  Site  survey  was  performed  by  Paul  Hutchins,  George  Fallon  and  the 
Field  Survey  Manager  from  2-4  October,  1995.  The  following 
items  were  accomplished  during  the  site  visit: 

A.  The  HTW  distribution  system  leaks  were  determined  by  turning 
off  all  blow  down  and  soot  blowers  in  the  CEP  for  8  hours 
and  measuring  the  makeup  water  required  to  refill  the 
cascade  heaters.  This  test  will  be  performed  again  when  the 
satellite  energy  plant  is  operational. 

B.  Obtained  HTW,  domestic  hot  water  and  potable  water  samples 
for  analysis.  The  analysis  will  be  used  to  determine  if  the 
heat  exchangers  are  leaking  HTW  into  the  domestic  hot  water 
generators  in  the  barracks  and  dining  facilities. 

Additional  field  survey  work  planned: 

1.  No  additional  field  survey  work  is  planned  until  the  satellite 
energy  plant  (SEP)  is  operational.  This  survey,  which  will 
include  valve  pits  and  mechanical  rooms,  is  scheduled  to  begin  6 
November  1995.  If  the  SEP  is  not  operating,  the  site  survey  may 
be  started  at  a  later  date.  We  will  notify  the  FESO  and  Savannah 
District  accordingly. 

/gk 

cc  T.  Harper  (FESO) 

C.  Warren  fPM) 


A.^-21 


Mt»a: 


MEMORAND  TJM _ Architectural,  Engineering,  Planning  and  Environmental  Services 


To: 

Savannah  District,  Corps  of  Engineers 

ATTN:  CESAS-PM-MP  (Mr.  Rob  Callahan) 

P.  0.  Box  889 

Savannah,  GA  3 1402-0889 

Date:  26  October  1995 

From: 

Carlos  S.  Warren,  PhD,  P^  /)Q. 

Proj  ect  Manager  LtMx  — > 

Project: 

Limited  Energy  Study  -  Hunter  Army  Airfield  and  Ft.  Stewart 

HTW  and  CHW  Distribution  System 

Contract  No.  DACA01-94-D-003 8/0002 

A/E  No.  694-1331-002 

Subject: 

Monthly  Progress  Report 

The  following  progress  was  made  on  the  subject  project  during  the  month  of  October  1995: 

1.  Site  survey  was  accomplished  the  week  of  2  October  1995.  The  purposes  of  the 
site  visit  were  to  obtain  potable  water  samples  from  the  buildings  with  HTW 
generators  to  identify  possible  water  leaks  from  the  heat  exchanger  in  the  generator, 
and  to  measure  the  makeup  water  required  to  refill  the  cascade  heaters.  A  report 
on  the  survey  was  submitted  by  the  Field  Survey  Manager  to  the  addressee  on  6 
October  1995. 

2.  The  analysis  of  the  water  samples  was  received  on  23  October  1995.  Of  the  53 
buildings  sampled,  22  samples  showed  sufficient  quantities  of  phosphates  and/or 
sulfates  (present  in  the  HTW)  to  suspect  leaks. 

3.  Observations  were  made  of  leak  detection  in  underground  water  lines  using 
ultrasonic  technology.  This  method  will  be  used  to  survey  the  Ft.  Stewart  HTW 
lines.  The  equipment  and  operator  have  been  tentatively  scheduled  for  a  survey  the 
week  of  15  January  1996. 

Work  planned  for  November  1995: 

1.  Survey  of  the  valve  pits  and  mechanical  rooms  containing  suspected  HTW  heat 
exchanger  leaks  will  commence  when  the  satellite  energy  plant  is  operational. 

Copies  To:  Tim  Harper  f^SO) 

W.  Todd  t/ 


M-zz 


MtSX 


Architectural,  Engineering,  Planning  and  Environmental  Services 


MEMORANDUM  -  VIA  FAX 


To: 

Mr.  Tim  Harper 

From: 

William  T.  Todd 

Project: 

Fort  Stewart  HTW  Leak  Study 

A/E  No.: 

694-1331-002 

Subject: 

Field  Survey  Schedule 

Date:  11-3-95 


P 

Our  next  field  survey  of  t6e  Fort  Stewart  HTW  distribution  system  is  scheduled  to  take  place  next 
week  (11/06/95-11/10/^).  One  of  the  main  objectives  of  this  survey  is  to  determine  the  total 
volume  of  HTW  losses  during  full  heating  operation.  However,  as  described  in  our  most  recent 
progress  report,  the  Satellite  Energy  Plant  (SEP)  must  be  operational  so  we  can  quantify  the 
leakage  rate  of  the  entire  HTW  distribution  system  during  the  heating  season. 

I  called  the  operator  of  the  Central  Energy  Plant  today  and  he  said  the  SEP  was  still  not  operating. 
He  expected  it  would  be  running  within  the  next  couple  of  weeks.  We  will  check  on  the  status 
of  the  SEP  each  week  and  schedule  the  next  field  survey  as  soon  as  possible  after  the  SEP  is 
operational. 

Please  call  me  if  you  have  any  questions  regarding  the  field  survey  schedule. 


Copies  To:  Mr.  R.  Callahan  (Via  Fax) 
C.  Warren 


AFZP-DEF  (420-lOa) 


27  Nov  95 


MEMORAI^UM  FOR  RECORD 
SUBJECT;  Fort  Stewart  HTW  Leak  Study 


1 .  The  week  beginning  27  Nov  95,  RS&H  will  be  at  Fort  Stewart  taking  hot  water  samples.  The 
folloAving  individuals  will  need  to  enter  buildings  that  utilize  the  HTW  system;  William  T.  Todd 
(Field  Survey  Manager)  and  George  W.  Fallon. 

2.  POC  is  Tim  Harper,  extension  4903  or  945 1 . 


TIMOTHY  D.  HARPER 
Energy  Engineer,  FE  Division 


MEMORAND  TJM  Architectural,  Engineering,  Planning  and  Environmental  Services 


To: 

Savannah  District,  Corps  of  Engineers 

ATTN:  CESAS-PM-MP  (Mr.  Rob  Callahan) 

P.  0.  Box  889 

Savannah,  GA  3 1402-0889 

Date:  29  November  1995 

From: 

Carlos  S.  Warren,  PhD.raL  ()  0ki 

Project  Manager  ^ 

Project: 

Limited  Energy  Study  -  Hunter  Army  Airfield  and  Ft.  Stewart 

HTW  and  CHW  Distribution  System 

Contract  No.  DACA01-94-D-003  8/0002 

A/E  No.  694-1331-002 

Subject: 

Monthly  Progress  Report 

The  following  progress  was  made  on  the  subject  project  during  the  month  of  November  1995: 


1 .  Evaluated  the  test  results  of  the  domestic  hot  water  samples  and  selected  buildings 
to  revisit  and  perform  leak  tests. 

2.  Began  writing  Introduction,  Facility  Description  and  Methodology  sections  of 
Interim  Report. 

3.  Site  survey  was  accomplished  during  the  week  of  27  November  1995.  The 
following  items  were  accomplished  during  this  field  investigation: 

•  Measured  make  up  water  to  the  CEP  during  heating  season. 

•  Measured  make  up  water  to  the  SEP 

•  Surveyed  valve  pits 

•  Surveyed  more  mechanical  equipment  rooms 

•  Measured  miscellaneous  leaks  within  the  CEP  and  the  SEP 
Work  planned  for  December  1995: 

1 .  Andyze  data  collected  during  field  investigations  and  calculate  annual  cost  of  HTW 
distribution  system  leaks. 


Memorandum  to  Callahan 
29  November  1995 

HAAF  and  Ft.  Stewart  HTW  and  CHW  Distribution  Systems 
Monthly  Progress  Report 
Page  2 


2.  Continue  drafting  Interim  Report. 

Copies  To:  Tim  Harper  (FESO) 

W.  Todd 


A."!-  Zfe 


TVansmittal  Letter 


JRS-H 

Arctulecture,  Engineering  and  Planning 


To: 


Commander 

24th  Infantry  Division  and  Ft.  Stewart 
ATTN:  AFZP-DPW-OB  FAC  DIV  (Mr.  Randy  Parks) 
Fort  Stewart,  Georgia  31314-5000 


12/8/95 


Project:  port  Stewart  HTW  Distribution  Project  No:  6941331002 

System  Study 


We  Transmit: 

(X )  herewith 

(  )  under  separate  cover 


For  Your: 

(  )  approval 
(  )  review  &  comment 
(X) use 


The  Following: 

Copies  Date 

1 

1 


Description 

Fuel  Tank  Capacity  (w/o  baffle)  by 
height  in  inches 

Fuel  tank  capacity  (with  baffle)  by 
height  in  inches 


Remarks:  These  are  good  estimates  of  the  usable  fuel  tank  capacities,  one  with 

and  one  without  a  baffle.  If  George  measured  the  tanks  correctly, 
these  values  should  be  accurate  within  10  to  15  gallons.  Please 
call  me  if  you  have  any  questions. 


Copies  To: 


Reynolds,  Smith  and  Hilis,  Inc. 

4651  Salisbury  Road 
Jacksonville,  Florida  32256 
904-296-2000 


Fax  904-279*2491 

By: 


William  T.  Todd,  PE 


Memorandum 


Bsn 

Reynolds,  Smith  and  Hills,  Inc. 
Architectural,  Engineering,  Planning  and  Environmental  Services 


Date:  December  28,  1995 


To: 


From: 


Savannah  District,  Corps  of  Engineers 
ATTN:  CESAS-PM-MP  (  Mr.  Rob  Callahan) 
P.  0.  Box  889 
Savannah,  GA  31402-0889 


Carlos  S.  Warren,  PhD, 
Project  Manager 


Subject:  Monthly  Progress  Report 

Contract  No.  DACA01 -94-0038/0002 

Limited  Energy  Study  -  Hunter  Army  Airfield  and  Ft.  Stewart  HTW  and 
CHW  Distribution  System 


The  following  progress  was  made  on  the  subject  project  during  the  month  of  December 
1995: 

1 .  Added  water  temperature  data,  reevaluated  the  test  results  of  the 
domestic  hot  water  samples  and  selected  buildings  to  revisit  and  perform 
leak  tests. 

2.  Continued  working  on  draft  of  Interim  Report. 

3.  Analyzed  data  collected  during  November  field  investigation.  Results  of 
the  analysis  include: 

•  Test  to  measure  make  up  water  to  Zones  1 ,  2  and  3  during  heating 
season  were  inconclusive.  We  will  retry  this  test  during  January 
site  visit. 

•  Test  to  measure  make  up  water  to  the  SEP  Zone  indicated  this  was 
a  very  tight  distribution  system. 

•  Began  calculations  to  quantity  leaks  found  during  survey  of  valve 
pits,  mechanical  equipment  rooms,  the  CEP  and  the  SEP. 

4.  Canceled  ultrasonic  leak  detection  test  scheduled  for  January  based  on 
the  low  volume  flow  of  leaks  within  the  distribution  system  (less  than  4 
g.pm). 

Investigating  video  thermography  to  locate  HTW  system  leaks. 


5. 


Monthly  Progress  Report 
Memorandum  to  Callahan 
28  December  1 995 

HAAF  and  Ft.  Stewart  HTW  and  CHW  Distribution  Systems 


Work  planned  for  January  1996: 

1 .  A  field  investigation  is  scheduled  for  January  1 5-1 9.  The  goals  are: 

•  Survey  remaining  mechanical  rooms  (approximately  60)  for  leaks. 

•  Test  hot  water  generator/heat  exchangers  suspected 
of  leaks. 

•  Repeat  test  for  make-up  water  to  Zones  1 ,  2  and  3. 

2.  Analyze  data  collected  during  field  investigations  and  calculate  annual 
cost  of  HTW  distribution  system  leaks. 

3.  Continue  drafting  Interim  Report. 


Igk 

Copies  to:  T.  Harper  (F^SO) 
W.Todd 


A  -2^ 


MEMORANDUM 


MtS^, 


February  5, 1996 

TO:  Savannah  District,  Corps  of  Engineers 

ATTN:  CESAS-PM-MP  (Mr.  Rob  Caiiahan) 

P.  O.  Box  889 
Savannah,  GA  31402-0889 

FROM:  Carios  S.  Warren,  PhD,  P.E.  -  Project  Manager 

SUBJECT:  Monthiy  Progress  Report 

Contract  No.  DACA01 -94-0038/0002 

Limited  Energy  Study  -  Hunter  Army  Airfieid  and  Ft.  Stewart  HTW  and 
CHW  Distribution  System 


The  foilowing  progress  was  made  on  the  subject  project  during  the  month  of  January  1996: 

1 .  Performed  field  investigation  to  survey  about  60  mechanical  equipment  rooms, 
test  hot  water  generators/heat  exchangers  for  leaks  and  correct  errors  to  make¬ 
up  water  use  data. 

2.  Continued  working  on  project  analysis  and  draft  of  Interim  Report. 

3.  Scheduled  the  ultrasonic  leak  detection  test  for  February  21-23. 

4.  Investigated  video  thermography  to  locate  HTW  system  leaks.  Rejected  this 
method  based  on  high  costs. 

Work  planned  for  February  1996: 

1 .  A  field  investigation  is  scheduled  for  February  21  -23.  The  goals  are: 

•  Survey  selected  sections  of  the  underground  HTW  distribution 
piping. 

•  Use  ultrasonic  leak  detection  equipment  to  locate  leaks. 

2.  Complete  analysis  and  submit  Interim  Report. 

/kw 

cc:  T.  Harper  (FESO) 

W.  Todd 


KA  -3o 


MEMORANDUM 


February  5, 1996 

TO:  Savannah  District,  Corps  of  Engineers 

ATTN:  CESAS-PM-MP  (Mr.  Rob  Callahan) 

P.  O.  Box  889 

Savannah,  GA  31402-0889 

FROM:  William  T.  Todd,  P.E. 

Field  Survey  Manager 

SUBJECT:  Weekly  Field  Survey  Progress  Report 
Limited  Energy  Study 
Hunter  Army  Airfield  and  Ft.  Stewart 
HTW  and  CHW  Distribution  Systems 
Contract  No.  DACA01-94'D-0038/0002 


The  following  field  investigation  progress  was  made  on  the  subject  contract  during  the 
week  ending  19  January  1996: 

1.  Site  visit  was  accomplished  on  16-18  January.  The  purpose  of  the  site 
visit  was  to: 

A.  Survey  remaining  mechanical  rooms  (about  60  rooms)  for  HTW 
leaks. 

B.  Test  hot  water  generators  and  heat  exchangers  suspected  of 
leaking. 

C.  Correct  errors  and  explain  extreme  data  from  boiler  logs. 
Additional  field  survey  work  planned: 

1.  The  next  and  final  field  survey  work  is  planned  for  February  21-23.  We 
will  be  testing  the  underground  HTW  pipes  using  ultrasonic  leak 
detection  equipment. 


/kw 

cc:  Tim  Harper 

N.  Kapur  (via  fax) 
C.  Warren 


l:\todd\sav\02-05.mem 


A.^-3I 


Transmittal  Letter 


Reynolds,  Smith  and  Hills,  Inc. 

Architectural,  Engineering,  Planning  and  Environmental  Services 


To:  Attached  Distribution  List 


Date;  February  16,  1996 


Project:  Limited  Energy  Study  Project  No.:  6941331002 

HTW  and  CHW  Distribution  Systems 
Fort  Stewart  and  Hunter  AAF 


We  Transmit: 


For  Your: 


(  X  )  Herewith  (  )  Via  Fax  {  )  Hand  Carried 
(  )  Under  Separate  Cover  Via: 

(  )  In  Accordance  with  Your  Request 

I  )  Regular  Mail  (  X  )  Overnight  Mail  {  )  Courier 


(  )  Approval 

(  X  )  Review  and  Comment 
(  )  Use 

(  )  Signature 


The  Followina: 

Copies 

Date 

As  per  distribution  list 

2-19-96 

As  per  distribution  list 

2-19-96 

As  per  distribution  list 

2-19-96 

Description 

Interim  Submittal  -Vol.  I  Narrative  Report 

Vol.  II  Appendicies 

Vol.  Ill  Field  Investigation  Forms 


Remarks:  Volume  III  is  being  supplied  in  3-ring  binders  because  these  forms  will  not  change. 

Updated  covers  and  inserts  will  be  sent  with  future  submittals. 


/kw  - - - 

Copies  To:  Reynolds,  Smith  and  Hills,  Inc. 

4651  Salisbury  Road 

Jacksonville,  Florida  32256 

1904)  296-2000  Fax:  (904)  279-2491 

FL  Cert.  Nos.  AAC001 886«EB0005620«LCC000210 

Bv: 

William  T.  Todd,  P.E. 


l:todd\int.rpt 


^•^-32 


Limited  Energy  Study 
HTW  and  CHW  Distribution  Systems 
Fort  Stewart  and  Hunter  AAF 

INTERIM  REPORT 


NO.  COPIES 

2  Commander 

24th  Infantry  Division  and  Fort  Stewart 
ATTN:  AFZP-DEV  (Mr.  Tim  Harper) 

Fort  Stewart,  GA  31314 

1  Commander 

U.  S.  Army  Forces  Command 
ATTN:  AFPI-ENO  (Mr.  Naresh  Kapur) 

Fort  McPherson,  GA  30330 

2  Savannah  District  Corps  of  Engineers 
ATTN:  CESAS-PM-MR  (Mr.  Rob  Callahan) 
100  W.  Oglethorpe  Avenue 

P.  O.  Box  889 
Savannah,  GA  31402-0889 

1  Mobile  District,  Corps  of  Engineers 

ATTN:  CESAM-EN-DM  (Mr.  Tony  Battaglia) 
P.  O.  Box  2288 
Mobile,  AL  36628-0001 


Memorandum 


Mtsa 

Reynolds.  Smith  and  Hills,  Inc. 
Architectural,  Ettgneeting,  Plannirtg  and  Bnviranm»f»tal  Services 


Date:  March  1 , 1 996 

To:  Savannah  District,  Corps  of  Engineers 

ATTN:  CESAS-PM-MP  (  Mr.  Rob  Callahan) 

P.  O.  Box  889 
Savannah,  GA  31402-0889 

From:  William  T.  Todd,  PE 

Field  Survey  Manager 

Subject:  Weekly  Field  Survey  Progress  Report 

Contract  No.  DACA01 -94-0038/0002 

Limited  Energy  Study  -  Hunter  Army  Airfield  and  Ft.  Stewart  HTW  and  CHW 
Distribution  System 


The  following  Investigation  progress  was  made  on  the  subject  project  during  the  week 
ending  23  February  1 996: 

Site  visit  was  accomplished  on  February  21 .  The  purpose  of  the  site  visit  was  to 
use  ultrasonic  leak  detection  equipment  to  locate  leaks  in  selected  sections  of  the 
underground  HTW  distribution  piping.  Ultrasonic  leak  detectors  and  a 
microprocessor  -  based  leak  correlation  equipment  were  used  in  an  attempt  to 
pinpoint  leaks  in  the  HTW  piping  system  between  valve  pits.  Due  to  very  loud 
background  noise,  the  test  results  were  inconclusive. 

Additional  field  survey  work  planned: 

There  are  no  additional  field  surveys  planned  for  this  project. 


/kw 

cc:  T.  Harper  (FSEO) 


Memorandum 


Reynolds,  Smith  and  Hills.  Inc. 

ArcMecturai,  Engineering,  PiannJng  and  Environmentai  Services 


Date:  March  1,1996 


To: 


From: 


Savannah  District,  Corps  of  Engineers 
ATTN:  CESAS-PM-MP  (  Mr.  Rob  Callahan) 
P.  0.  Box  889 
Savannah,  GA  31402-0889 


Carlos  S.  Warren,  PhD, 
Project  Manager 


Subject:  Monthly  Progress  Report 

Contract  No.  DACA01 -94-0038/0002 

Limited  Energy  Study  -  Hunter  Army  Airfield  and  Ft.  Stewart  HTW  and  CHW 
Distribution  System 


The  following  progress  was  made  on  the  subject  project  during  the  month  of  February 
1996: 

1.  A  field  investigation  was  performed  on  February  21.  The  goal  was  to  use 
ultrasonic  leak  detection  equipment  to  locate  leaks  in  selected  sections  of 
the  underground  HTW  distribution  piping.  The  results  were  inconclusive  due 
to  very  loud  background  noise  in  the  HTW  piping  system. 

2.  Completed  analysis  of  ECOs  and  submitted  Interim  Report. 

Work  planned  for  March  1996; 

1 .  Await  government  review  comments  on  the  Interim  Submittal. 

2.  Schedule  review  conference  and  presentation  of  Interim  Report 


/kw 

cc:  I T.  Harper  (FSEO) 
''W.Todd 


Memorandum 


Reynolds,  Smith  and  Hills,  Inc. 
ArcNtecturai,  Engineering,  Planning  and  Environmental  Services 


Date:  April  4,  1996 

To:  Savannah  District,  Corps  of  Engineers 

ATTN:  CESAS-PM-MP  (  Mr.  Rob  Callahan) 

P.  O.  Box  889 
Savannah,  GA  31402-0889 

From:  Carlos  S.  Warren,  PhD. 

Project  Manager 

Subject:  Monthly  Progress  Report 

Contract  No.  DACA0 1-94-0038/0002 

Limited  Energy  Study  -  Hunter  Army  Airfield  and  Ft.  Stewart  HTW  and  CHW 
Distribution  System 


The  following  progress  was  made  on  the  subject  project  during  the  month  of  March  1996: 

No  additional  work  was  accomplished  due  to  the  Government  review  of  the  Interim 
Report. 

Work  planned  for  April  1996: 

1 .  Await  government  review  comments  on  the  Interim  Submittal. 

2.  Schedule  review  conference  and  presentation  of  Interim  Report. 


cc:  W.  Todd 
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Memorandum 


Reynolds,  Smith  and  Hills,  Inc. 
Architectural,  Engneering,  Pianning  and  Environmentai  Ser\^ces 


Date:  April  29,  1996 

To:  Savannah  District,  Corps  of  Engineers 

ATTN;  CESAS-PM-MP  (  Mr.  Rob  Callahan) 

P.  0.  Box  889 
Savannah,  GA  31402-0889 

From:  Carlos  S.  Warren,  PhD,  P 

Project  Manager 

Subject:  Monthly  Progress  Report 

Contract  No.  DACA01 -94-0038/0002 

Limited  Energy  Study  -  Hunter  Army  Airfield  and  Ft.  Stewart  HTW  and  CHW 
Distribution  System 


The  following  progress  was  made  on  the  subject  project  during  the  month  of  April  1996: 

1 .  The  Interim  Report  Review  Conference  was  held  at  Ft.  Stewart  on  17  April 
1996.  Project  findings  and  subsequent  evaluation  of  the  HTW  line  repair 
ECO  was  presented  by  RS&H.  Comments  were  discussed  and  disposition 
of  each  comment  was  agreed  to  by  conference  participants. 

2.  Schedule  for  pre-final  report  submittal  is  31  May  1996,  44  days  after  the 
Interim  Review  Conference. 

Work  planned  for  May  1 996: 

1 .  Complete  and  submit  the  pre-final  report. 


cc;  W.  Todd 


Transmittal  Letter 


Reynolds,  Smith  and  Hills,  Inc. 
Architectural,  Engneering,  Planning  and  Environmental  Services 


To:  Attached  Distribution  List  Date: 


May  31,  1996 


Project:  Limited  Energy  Study  HTW  Project  Number:  694-1331-002 
&  CHW  Distribution  Sys. 

Fort  Stewart  &  Hunter  AAF 


We  Transmit: 


For  Your: 


(X)  Herewith  ()  Via  Fax  () 

(  )  Under  Separate  Cover  Via:  (X) 

(  )  In  Accordance  with  Your  Request  (  ) 

(  )  Regular  Mail  (X)  Overnight  Mail  (  )  Courier  (  ) 


Approval 

Review  and  Comment 
Use 

Signature 
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Copies 

Date 
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As  per  distribution  list 

5-31-96 

Vol.  1  Narrative  Report-Pre-Final  Submittal 

As  per  distribution  list 

5-31-96 

Vol.  II  Appendicies 

As  per  distribution  list 

5-31-96 

Vol.  Ill  Cover,  Title  Page  and 

Table  of  Contents 

As  per  distribution  list 

N/A 

Vol.  Ill  Valve  Pit  Summary  Sheets  -  Section  1 

As  per  distribution  list 

N/A 

Vol.  Ill  Mech.  Room  Summary  Sheets  -  Section  2 

As  per  distribution  list 

N/A 

Vol.  Ill  Leak  Dections  Survey  Forms  -  Section  4 

Remarks: 


/kw 
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File 


Reynolds,  Smith  and  Hills,  Inc. 

4651  Salisbury  Road 

Jacksonville,  Florida  32256 

(904)296-2000  Fax;  (904)279-2491 

FLCert.  Nos.  AAC001886-EB0005620-LCC000210 
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William  T.  Todd,  PE 
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Limited  Energy  Study 
HTW  and  CHW  Distribution  Systems 
Fort  Stewart  and  Hunter  AAF 


PRE-FINAL  REPORT 


No.  Copies 
2 


1 


2 


1 


Commander 

3rd  Infantry  Division  and  Fort  Stewart 
Attn:  AFZP-DEV  (Mr.  Chet  Scratzmeier) 
Fort  Stewart,  GA  31314 

Commander 

U.  S.  Army  Forces  Command 
Attn:  AFPI-ENO  (Mr.  Naresh  Kapur) 

Fort  McPherson,  GA  30330 

Savannah  District  Corps  of  Engineers 
Attn:  CESAS-PM-MR  (Mr.  Rob  Callahan) 

1 00  W.  Oglethorpe  Avenue 
P.  O.  Box  889 
Savannah,  GA  31402-0889 

Mobile  District,  Corps  of  Engineers 
Attn:  CESAM-EN-DM  (Mr.  Tony  Battaglia) 
109  St.  Joseph  Street 
Mobile.  AL  36602 


A. <9-^0 


Memorandum 


Reynolds,  Smith  and  Hills,  Inc. 

Architectural,  Engineering,  Planning  and  Environmental  Services 


Date:  June  5,  1996 

To:  Savannah  District,  Corps  of  Engineers 

ATTN;  CESAS-PM-MP  (Mr.  Rob  Callahan) 

P.  O.  Box  889 

Savannah,  GA  31402-0889 

From:  Carlos  S.  Warren,  Ph. 

Project  Manager 

Subject:  Monthly  Progress  Report 

Contract  No.  DACA0 1-94-0038/0002 

Limited  Energy  Study  -  Hunter  Army  Airfield  and  Ft.  Stewart  HTW  and 
CHW  Distribution  System 


The  following  progress  was  made  on  the  subject  project  during  the  month  of  May  1 996: 

•  The  Prefinal  Report  was  completed  and  submitted  on  31  May. 

Work  planned  for  June  1996; 

•  None  planned:  awaiting  comments  on  the  Prefinal  Report. 


CC;  W.  Todd 

F:\FTS\IVIAY_RPT.DOC 


Memorandum 


asM 

Reynolds,  Smith  and  Hills,  Inc. 

Architectural,  Engineering,  Planning  and  Environmental  Services 


Date:  July  5,  1996 

To:  Savannah  District,  Corps  of  Engineers 

ATTN:  CESAS-PM-MP  (Mr.  Rob  Callahan) 

P.  O.  Box  889 

Savannah,  GA  31402-0889 

From:  Carlos  S.  Warren,  Ph.D., 

Project  Manager 

Subject:  Monthly  Progress  Report 

Contract  No.  DACA0 1-94-0038/0002 

Limited  Energy  Study  -  Hunter  Army  Airfield  and  Ft.  Stewart  HTW  and 
CHW  Distribution  System 


The  following  progress  was  made  on  the  subject  project  during  the  month  of  June  1996: 

•  No  work  was  done  on  the  project,  as  it  is  in  the  review  process. 

Work  planned  for  July  1996: 

•  None  planned;  awaiting  comments  on  the  Prefinal  Report. 


CC:  W.  Todd 

A.  Battaglia.  Mobile  COE 

F:\FTS\JUN  RPT.DOC 
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Memorandum 


MStl 

Reynolds,  Smith  and  Hills,  Inc. 

AfLhiiectursf,  Engineering.  Pfenning  and  Envimnmenta!  Services 


Date:  August  5,  1 996 

To:  Savannah  District,  Corps  of  Engineers 

ATTN:  CESAS-PM-MP  (Mr.  Rob  Callahan) 

P.  O.  Box  889 

Savannah,  GA  31402-0889 

From:  Carlos  S.  Warren,  Ph  D., 

Project  Manager 

Subject:  Monthly  Progress  Report 

Contract  No.  DACA0 1-94-0038/0002 

Limited  Energy  Study  -  Hunter  Army  Airfield  and  Ft.  Stewart  HTW  and 
CHW  Distribution  System 


The  following  progress  vyas  made  on  the  subject  project  during  the  month  of  July  1996: 

•  No  work  was  done  on  the  project,  as  it  is  in  the  review  process. 

Work  planned  for  August  1 996: 

•  None  planned;  awaiting  comments  on  the  Prefinal  Report. 


CC:  W.  Todd 

A.  Battaglia,  Mobile  COE 

F:\FTSUUL_RPT.DOC 
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Memorandum 


it»U 

Reynolds,  Smith  and  Hills,  Inc. 

ArthftectursI,  Engineering,  Planning  and  Envirnnmental  Services 


Date:  September  4,  1996 


To: 


From: 


Subject: 


Savannah  District,  Corps  of  Engineers 
ATTN:  CESAS-PM-MP  (Mr.  Rob  Callahan) 
P.  O.  Box  889 

Savannah,  GA  31402-0889 


Carlos  S.  Warre^ 
Project  Manage/ 


1.D 


Monthly  Progress  Report 
Contract  No.  DACA0 1-94-0038/0002 

Limited  Energy  Study  -  Hunter  Army  Airfield  and  Ft.  Stewart  HTW  and 
CHW  Distribution  System 


The  following  progress  was  made  on  the  subject  project  during  the  month  of  August 
1996; 


•  Comments  on  the  Prefinal  Report  were  received.  The  comments  and 
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•  Completion  of  the  Final  Report. 

•  Submission  of  Final  Report  pages  on  September  6. 
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RECORDS  ANALYSIS  AND  SITE  SURVEY  PLAN 
FORT  STEWART  AND  HUNTER  ARMY  AIRFIELD 
HTW  AND  CHW  DISTRIBUTION  SYSTEMS 

1.0  RECOMMENDATIONS  FOR  THE  HTW  AND  CHW  SYSTEMS  AT  HUNTER  AAF 

1.1  HIGH  TEMPERATURE  WATER  AND  STEAM  SYSTEMS 

Estimated  HTW  System  Losses 

Makeup  water  volume  data  for  the  HTW  and  steam  distribution  systems  for  Juiy  1994  through  June 
1995  were  obtained  from  the  Central  Energy  Plant  (CEP)  and  Pinwheel  Barracks  Plant  (PBP)  operating 
logs.  The  total  makeup  water  flow  rate  for  this  period  was  333,857  gallons,  or  approximately  916 
gallons  per  day  (gpd).  The  PBP  steam  distribution  system  losses  represent  77  percent  (706  gpd)  of  the 
total  and  the  CEP  HTW  system  losses  make  up  the  remaining  23  percent  (210  gpd).  Assuming  the 
blowdown  is  about  equal  to  the  chemical  feed  system  input,  the  makeup  water  flow  rate  should  be 
roughly  equal  to  the  amount  of  leaks  from  the  distribution  system.  Based  on  an  estimated  total  system 
volume  of  1 ,900  gallons  for  the  CEP  HTW  system,  the  estimated  HTW  leakage  rate  is  approximately  1 1 
percent  of  the  total  HTW  system  volume  per  day.  The  PBP  distributes  50  psi  steam.  The  losses  from 
the  PBP  system  are  higher  than  the  CEP  system  losses  as  would  be  expected  for  a  steam  distribution 
system. 

The  total  estimated  cost  of  losses  from  the  CEP  and  PBP  HTW  distribution  systems  is  approximately 
$2,120  per  year.  This  value  includes  the  cost  for  fuel  oil  used  by  the  boilers  (443  MBtuA^ear  & 
$1 ,925/Year):  distribution  system  pumps  (314  kWh/Year  &  $1 5/Year):  and  the  cost  of  raw  water 
produced  at  Hunter  AAF  ($1 80/Year).  The  cost  for  chemical  treatment  of  the  HTW  system  leaks  is 
assumed  to  be  negligible.  The  boiler  energy  use  and  cost  assumes  an  average  boiler  efficiency  of  75 
percent. 

Recommendations 

The  estimated  1 1  percent  losses  for  the  CEP  distribution  system  are  high  for  a  closed  loop  system. 
However,  the  total  costs  of  losses  from  the  CEP  HTW  system  and  the  PBP  steam  system  are  less  than 
one  percent  of  the  total  operating  costs  of  these  systems.  Therefore,  we  recommend  no  further  studies 
be  undertaken  for  the  HTW  distribution  systems  from  the  CEP  and  the  PBP. 
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1.2  CHILLED  WATER  DISTRIBUTION  SYSTEMS 


Estimated  CHW  System  Losses 

The  chilled  water  makeup  is  not  metered  at  either  the  CEP  or  the  PBP.  The  Hunter  AAF  DPW  staff  said 
that  their  chilled  water  chemical  treatment  contractor  has  indicated  a  leakage  problem  with  both  the  CEP 
and  the  PBP  chilled  water  distribution  systems.  Conversations  with  the  chemical  treatment  contractor 
revealed  an  estimate  of  thousands  of  gallons  per  week  being  lost  form  each  of  these  two  distribution 
systems  and  that  there  has  been  a  leakage  problem  for  over  eight  years.  The  contractor  samples  the 
CHW  system  water  and  adds  chemicals  each  month.  The  chemicals  have  vanished  between  monthly 
samples.  The  actual  CHW  system  losses  cannot  be  accurately  determined  since  there  is  no  trace  of 
the  chemicals  left. 


The  total  chilled  water  system  capacities  were  estimated  to  be  about  4,700  gallons  for  the  PBP  and 
4,200  gallons  for  the  CEP.  Assuming  a  conservative  estimate  of  the  equivalent  of  one  system  volume 
is  lost  each  month,  the  CHW  losses  would  amount  to  over  2,000  gallons  per  week.  This  represents  a 
leakage  rate  of  three  percent  of  the  total  system  volume  per  day.  The  actual  losses  could  be  much 
higher. 


Recommendations 

There  is  obviously  a  problem  with  these  systems,  however  it  can  not  be  quantified  without  some  type 
of  metering  effort.  Instaliing  new  permanent  water  meters  on  the  CHW  system  makeup  water  lines  at 
the  PBP  and  the  CEP  would  cost  approximately  $500  and  $200,  respectively.  The  cost  to  have  RS&H 
temporarily  meter  these  systems  would  be  much  more  than  the  $700  the  Army  would  pay  to  have  a 
mechanical  contractor  install  the  two  new  permanent  meters. 


We  recommend  that  permanent  flow  meters  be  installed  on  the  chilled  water  makeup  lines  at  the  CEP 
and  the  PBP.  These  meters  should  be  read  and  the  data  tabulated  on  a  monthly  basis.  The  new 
information  could  be  analyzed  after  three  to  four  months  of  data  have  been  observed  and  recorded. 
Recommendations  for  further  action  could  be  made  at  that  time. 
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2.0  RECOMMENDATIONS  FOR  THE  CHW  SYSTEM  AT  FORT  STEWART 


Estimated  CHW  System  Losses 

Makeup  water  volume  data  for  July  1994  through  June  1995  for  the  chilled  water  distribution  system 
were  obtained  from  the  CEP  operating  logs.  The  total  makeup  water  flow  rate  for  this  period  was 
1,106,710  gallons,  or  approximately  3000  gallons  per  day.  This  makeup  water  flow  rate  should  be 
roughly  equal  to  the  amount  of  chilled  water  leaks  in  the  distribution  system.  The  total  volume  of  water 
in  the  CHW  distribution  system  was  estimated  to  be  about  600,000  gallons.  Based  on  the  total 
estimated  volume  of  chilled  water,  the  estimated  chilled  water  leakage  is  approximately  0.5  percent  of 
the  total  chilled  water  system  volume  per  day. 

The  total  estimated  cost  of  the  chilled  water  system  losses  is  about  $1 ,250  per  year.  This  value  includes 
the  cost  for  energy  used  by  the  chillers,  condenser  pumps  and  cooling  tower  fans  (11,310  kWh/Year 
&  $566/Year):  distribution  system  pumps  (1,310  kWh/Year  &  $66/Year):  and  the  cost  of  raw  water 
produced  at  Fort  Stewart  ($61 5/Year).  There  is  no  chemical  treatment  used  for  the  chilled  water 
distribution  system.  The  chiller  energy  use  and  cost  assumes  all  of  the  chilled  water  is  produced  by 
electric  centrifugal  chillers,  a  worst  case  scenario  since  electricity  is  the  most  expensive  fuel  utilized  at 
Fort  Stewart. 

Recommendations 

The  amount  of  the  CHW  distribution  system  losses  is  less  than  one  percent  of  the  total  CHW  system 
volume  per  day.  Therefore,  we  recommend  no  further  studies  be  undertaken  for  the  Fort  Stewart  CHW 
distribution  system. 


3.0  FORT  STEWART  HTW  DISTRIBUTION  SYSTEM 


Estimated  HTW  System  Losses 

Makeup  water  volume  data  for  July  1994  through  June  1995  for  the  HTW  distribution  system  were 
obtained  from  the  Central  Energy  Plant  (CEP)  operating  logs.  The  total  metered  makeup  water  flow  for 
this  period  was  4,029,636  gallons,  or  approximately  1 1 ,048  gallons  per  day.  Boiler  blowdown  and  flow 
rates  for  the  three  unmetered  chemical  feed  systems  were  estimated  based  on  conversations  with  CEP 
operators.  The  total  estimated  losses  for  the  HTW  system  are  approximately  5,809,700  gallons  per  year. 
This  estimate  assumes  the  total  makeup  water  less  the  boiler  blowdown  is  roughly  equal  to  the  amount 
of  leaks  from  the  HTW  distribution  system.  Based  on  an  estimated  total  HTW  system  volume  of  21 8,000 
gallons,  the  estimated  HTW  leakage  represents  approximately  five  percent  of  the  total  HTW  system 
volume  per  day.  Typical  closed  loop  distribution  systems  have  a  makeup  requirement  of  one-fourth  to 
one-half  of  one  percent  of  the  total  system  volume  in  a  given  24  hour  period. 

The  total  estimated  cost  of  losses  from  the  HTW  distribution  system  is  $29,290  per  year.  This  value 
includes  the  cost  for  wood  chips,  fuel  oil  and  natural  gas  used  by  the  boilers  (22,100  MBtu/Year  & 
$25, 640/Year);  distribution  system  pumps  (8,400  kWh/Year  &  $420/Year):  and  the  cost  of  raw  water 
produced  at  Fort  Stewart  ($3 ,230/Year).  The  cost  for  chemical  treatment  of  the  HTW  system  leaks  is 
assumed  to  be  negligible  compared  to  these  other  values.  The  calculated  boiler  energy  use  and  cost 
assumes  an  average  boiler  efficiency  of  68  percent. 


4.0  FIELD  INVESTIGATION  PLAN 


The  field  investigation  will  be  accomplished  in  three  phases.  The  objective  of  the  first  phase  is  to 
determine  as  accurately  as  possible  how  much  is  leaking  from  the  HTW  system.  This  will  be 
accomplished  by  first  surveying  the  Central  Energy  Plant  and  Satellite  Energy  Plants,  and  metering  and 
estimating  the  mass  flows  into  and  out  of  the  KTW  system.  The  second  step  of  the  first  phase  is  to 
estimate  the  amount  of  HTW  leaking  within  the  hot  water  generators  in  the  buildings  served  by  the  HTW 
system. 

Valve  pits,  drain  pits  and  valve  boxes  will  be  inspected  during  the  second  phase  of  the  field  survey 
effort.  This  survey  will  indicate  the  location  of  leaking  valves  and  fittings  and  also  isolate  sections  of  the 
underground  distribution  piping  where  leaks  may  be  occurring.  We  will  also  attempt  to  quantify  the 
amount  of  HTW  leaking  from  the  various  valves  and  fittings. 

The  final  phase  of  the  field  investigation  will  attempt  to  pinpoint  and  quantify  the  leaks  within  the 
underground  HTW  distribution  system  piping.  The  detailed  field  investigation  plans  and  schedule  of 
events  are  presented  in  the  following  pages. 

4.1  CENTRAL  ENERGY  PLANT  fCEPt 

1.  Measure  the  flow  of  makeup  water  to  the  HTW  system. 

The  amount  of  makeup  water  added  to  the  HTW  system  is  a  direct  indication  of  how  much 
HTW  is  leaking  out  of  the  system. 

The  flows  will  be  measured  using  a  non-intrusive,  clamp-on,  transient-time  ultrasonic  flow  meter. 
If  any  pipe  insulation  must  be  removed  for  these  measurements,  we  will  request  that  the  Fort 
Stewart  DPW  perform  the  removal  and  reinstallation. 

We  will  make  sure  the  makeup  water  flow  measurements  include  the  water  softeners,  two 
chemical  feed  systems  and  the  phosphate  tank.  It  appears  that  the  metered  flow  only  includes 
the  water  that  goes  through  the  water  softeners. 

There  is  a  3  inch  raw  water  line  that  should  include  all  of  these  systems  except  perhaps  the 
phosphate  tank.  The  3  inch  line  splits  with  a  2.5  inch  line  going  to  the  water  softeners  and  two 
3/4  inch  lines  going  to  the  chemical  feed  systems.  The  2.5  inch  makeup  water  line  from  the 
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water  softeners  and  the  3/4  inch  makeup  water  line  from  the  sulphur  tank  feed  into  the 
deaerator.  The  3/4  inch  makeup  water  line  from  the  ph  control  tank  feeds  into  all  three  cascade 
heaters. 

There  is  a  1/2  inch  line  (rated  at  5  g.p.m.  on  the  record  drawings)  from  the  phosphate  tank  that 
feeds  into  the  4  inch  feed  water  line  to  the  wood  fired  boiler. 

2.  Measure  or  estimate  the  continuous  and  intermittent  blowdown  from  all  boilers  and  cascade  . 
heaters. 

The  amount  of  blowdown  water  must  be  subtracted  from  the  amount  of  makeup  water  to 
determine  the  actual  HTW  distribution  system  losses. 

The  flows  will  be  measured  using  a  non-intrusive,  clamp-on,  transient-time  ultrasonic  flow  meter. 

If  any  pipe  insulation  must  be  removed  for  these  measurements,  we  will  request  that  the  Fort 
Stewart  DPW  perform  the  removal  and  reinstallation. 

There  is  a  4  inch  line  from  the  intermittent  blowdown  tank  (for  the  wood  fired  boiler)  rated  at 
165  g.p.m.  on  the  record  drawings. 

Each  of  the  three  cascade  heaters  has  a  1 .5  inch  blowdown  line  that  feeds  into  a  3  inch  header. 
The  3  inch  blowdovm  header  goes  to  a  blowdown  tank  that  may  or  may  not  be  the  same  tank 
mentioned  above.  The  record  drawings  indicate  a  blowdown  tank  located  outside  the  south 
corner  of  the  CEP.  It  is  not  clear  from  the  drawings  but  this  line  may  be  part  of  the  condensate 
return  system. 

3.  Estimate  the  total  flow  of  HTW  through  the  supply  distribution  system. 

The  total  HTW  flow  value  will  be  used  to  determine  what  percentage  of  the  total  flow  is  lost  by 
leaks  in  the  distribution  system. 

Read  and  record  the  pressures  shown  on  the  pressure  gages  before  and  after  the  supply 
pumps  for  all  three  HTW  distribution  zones.  Measure  and  record  the  voltage  and  current  for 
each  HTW  pump  motor.  Record  the  data  from  the  nameplates  on  the  pumps  and  pump 
motors. 


6 


Ar./O-S 


4.  Obtain  copies  of  the  boiler  water,  boiler  feed  water  and  HTW  supply  water  analysis  reports. 
These  reports  will  be  used  to  verify  the  boiler  blowdown  estimates  and  also  to  compare  with 
the  samples  taken  from  the  various  domestic  hot  water  systems  in  the  buildings  served  by  the 
HTW  system.  The  comparison  will  help  determine  if  any  of  the  heat  exchangers  in  the  hot  water 
generators  have  failed.  Refer  to  section  on  survey  of  mechanical  equipment  rooms  for 
additional  information. 

We  will  also  comment  on  the  chemical  makeup  of  the  HTW  system  water  and  weather  it  is 
appropriate  to  prevent  corrosion  or  pitting  of  the  HTW  distribution  system  piping. 


Personnel  Assignments 
1  -  Engineer 

1  -  Metering  Subcontractor 


4.2 


SATELLITE  ENERGY  PLANT  fSEP> 


1. 


Measure  or  estimate  the  flow  of  makeup  water  to  the  SEP  HTW  distribution  system. 

The  amount  of  makeup  water  added  to  the  SEP  HTW  system  will  provide  a  direct  indication  of 
how  much  HTW  is  leaking  out  of  this  part  of  the  system. 


There  is  no  direct  fresh  or  treated  makeup  water  feed  to  the  SEP  HTW  distribution  system.  The 
water  level  in  the  two  SEP  cascade  heaters  is  manually  checked  three  times  per  day  (once  each 
shift).  When  the  water  level  in  the  cascade  heaters  drops  below  a  certain  value,  the  CEP 
operators  use  the  HTW  system  return  pipes  to  “back  fill"  the  SEP  cascade  heaters.  We  will 
determine  how  often  these  systems  need  to  be  filled  and  approximately  how  much  water  is 
“added”. 


2.  Measure  or  estimate  the  blowdown  from  the  two  cascade  heaters. 

The  amount  of  blowdown  water  must  be  subtracted  from  the  amount  of  makeup  water  to 
determine  the  actual  HTW  distribution  system  losses. 


Each  of  the  three  cascade  heaters  in  the  CEP  has  a  1 .5  inch  blowdown  line.  Assuming  the  two 
cascade  heaters  in  the  SEP  also  have  blowdown  lines,  we  will  determine  the  frequency  and 
duration  of  use  for  these  blowdown  lines. 


3.  Estimate  the  total  flow  of  HTW  through  the  SEP  supply  distribution  system. 

The  total  HTW  flow  from  the  SEP  will  be  used  to  determine  what  percentage  of  the  total  HTW 
flow  is  lost  by  leaks  in  this  distribution  system. 

Read  and  record  the  pressures  shown  on  the  pressure  gages  before  and  after  the  supply 
pump.  Measure  and  record  the  voltage  and  current  for  the  HTW  pump  motor.  Record  the  data 
from  the  nameplates  on  the  pumps  and  pump  motors. 

Personnel  Assignments 

1  -  Engineer 

1  -  Metering  Subcontractor 
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4.3 


BUILDING  HOT  WATER  GENERATORS 


1.  Obtain  a  sample  of  the  domestic  hot  water  from  the  tauildina  for  testing. 

These  samples  will  be  analyzed  by  a  laboratory  and  the  analysis  will  be  compared  to  the 
analysis  of  the  HTW  and  the  Fort  Stewart  potable  water  supply.  If  chemicals  that  are  usually 
only  present  in  the  HTW  are  found  in  the  domestic  hot  water,  then  the  heat  exchanger  has 
probably  failed  and  is  leaking.  Hot  water  temperatures  will  also  be  measured  to  indicate  a 
leaking  heat  exchanger  or  failed  controls/valves. 

The  domestic  hot  water  source  will  be  allowed  to  flow  for  a  sufficient  time  prior  to  sampling  to 
ensure  the  sample  is  not  diluted  with  potable  cold  water.  The  samples  will  be  taken  during  a 
time  that  the  building  hot  water  system  is  not  being  heavily  used  (9:00  AM  to  3:00  PM). 

2.  Survey  Hot  Water  Generators. 

Those  hot  water  generators  that  have  leaking  HTW  heat  exchangers  will  be  surveyed  to 
determine  the  leakage  rate  and  volume.  The  hot  water  generators  will  be  isolated  by  cut-off 
valves  and  tank  overflows  measured. 


Personnel  Assignments 
Crew  No.  1 : 

1  -  Engineer 
1  -  Technician 


Crew  No.  2: 

1  -  Engineer 
1  -  Technician 


4.4  VALVE  PITS.  DRAIN  PITS  AND  VALVE  BOXES 


Valve  Pits 

There  are  approximately  60  valve  pits  located  along  the  HTW  supply  and  return  lines. 


1.  Check  for  HTW  leaks  around  the  valve  stems,  flanges  and  fittings  for  all  of  the  valves  and 
fittings  in  the  valve  pit.  Estimate  the  volume  of  flow  from  each  leak  found. 

Valves  and  fittings  typically  found  in  the  valve  pits  are  listed  below. 

a.  Check  globe  valves  on  all  HTW  mains  and  take  offe. 

b.  Check  drain  valves  on  all  mains.  There  are  two  globe  valves  for  each  HTW  main  valve. 

c.  Check  valves  and  fittings  on  all  line  vents.  There  are  two  globe  valves  and  an  air  bottle 
on  each  vent  line. 

2.  Check  for  steam  flowing  from  the  conduit  vents  on  HTW  lines  where  they  enter  and  exit  the  pit. 

3.  If  there  is  standing  water  in  the  bottom  of  the  pit,  make  a  note  indicating  that  the  pump  is  not 
working. 


Drain  Pits 

The  drain  pits  are  located  at  low 


points  along  the  main  HTW  supply  and  return  lines. 


Check  for  HTW  leaks  around  the  valve  stems,  flanges  and  fittings  for  all  of  the  valves  and 
fittings  in  the  drain  pits.  Estimate  the  volume  of  flow  from  each  leak  found. 

Typically,  there  is  one  globe  valve  on  each  HTW  supply  and  return  line. 

2.  Check  for  steam  fiovying  from  the  conduit  vents  on  HTW  lines  where  they  enter  and  exit  the  pit. 

3.  If  there  is  standing  water  in  the  bottom  of  the  pit,  make  a  note  indicating  that  the  pump  is  not 
working. 


A-io-lz 


Valve  Boxes 


The  valve  boxes  are  located  at  high  points  along  the  main  HTW  supply  and  return  lines. 

1.  Check  for  HTW  leaks  around  the  valve  stems,  flanges  and  fittings  for  all  of  the  valves  and 
fittings  in  the  valve  boxes.  Estimate  the  volume  of  flow  from  each  leak  found. 

There  are  typically  two  HTW  risers  in  each  valve  box  and  two  globe  valves  and  one  air  bottle 
on  each  riser. 


Personnel  Assignments 
Crew  No.  1 : 

1  -  Engineer 
1  -  Technician 


Crew  No.  2: 

1  -  Engineer 
1  -  Technician 


.5  UNDERGROUND  HTW  DISTRIBUTION  SYSTEM  PIPING 

Information  obtained  during  the  survey  of  the  valve  pits  will  be  used  to  isolate  sections  of  the  HTW 
distribution  system  that  is  suspected  of  having  leaks.  Once  these  sections  of  piping  have  been 
identified,  an  infrared  thermometer  will  be  used  to  locate  “hot  spots"  at  ground  level  along  the  HTW 
distribution  piping.  The  hot  spots  will  indicate  areas  of  the  piping  where  the  pipe  insulation  has  become 
saturated  and  is  no  longer  effective.  There  are  two  possible  causes  of  the  hot  spots.  Either  the  outer 
conduit  has  failed  and  the  insulation  has  become  soaked  with  groundwater,  or  a  leak  in  the  pipe  has 
caused  the  insulation  to  become  saturated  with  HTW. 


The  sections  of  HTW  piping  suspected  of  having  leaks  will  be  systematically  surveyed  with  a  electronic 
gas  and  liquid  leak  detector  in  an  effort  to  determine  as  accurately  as  possible  the  location  of  all 
distribution  system  leaks.  The  leaking  HTW  will  more  than  likely  flash  to  steam  as  it  escapes  from  the 
pipe.  The  ultrasonic  range  of  the  leak  detector  will  be  used  to  locate  these  gaseous  type  “steam”  leaks. 
The  sonic  range  can  be  used  to  detect  liquid  leaks  if  for  some  reason  the  HTW  leaks  remain  in  the 
liquid  form. 


Personnel  Assignments 


Crew  No.  1 : 


1  -  Engineer 
1  -  Technician 


Crew  No.  2: 

1  -  Engineer 
1  -  Technician 


5.0  SCHEDULE  OF  EVENTS 


Week  Ending 

Aug  04,  1995 

Sep  15,  1995 

Oct  27,  1995 


Nov  10,  1995 

Dec  15,  1995 


Tasks  to  be  AccompHshed _ 

-  Obtain  data,  drawings  and  maintenance  records  for  the  HTW  and  CHW 
systems  at  Fort  Stewart  and  Hunter  AAF. 

-  Conduct  interviews  with  DPW  Personnel  at  Fort  Stewart  and  Hunter  AAF. 

-  Preliminary  survey  of  CEP,  valve  pits  and  mechanical  equipment  rooms  at  Fort 
Stewart. 

-  Locate  HTW  makeup  water,  chemical  feed  and  blowdown  pipes  to  be  metered 
and  determine  if  pipe  insulation  removal  is  required. 

-  Obtain  copies  of  recent  HTW  sample  analysis  reports  from  the  CEP  and 
potable  water  analysis  reports  from  the  water  plant. 

-  Progress  report  to  PESO  and  Savannah  COE. 

-  Survey  the  CEP.  Meter  HTW  makeup  water,  chemical  feed  water  and 
blowdown  water.  Record  pump  and  motor  data. 

-  Survey  the  SEP.  Meter  HTW  makeup  water  and  blowdown  water.  Record 
pump  and  motor  data. 

-  Water  samples  taken  in  buildings. 

-  Progress  report  to  PESO  and  Savannah  COE. 

-  Survey  valve  pite,  drain  pits  and  valve  boxes. 

-  Progress  report  to  PESO  and  Savannah  COE. 

-  Survey  HTW  supply  and  return  distribution  lines. 

-  Survey  leaking  hot  water  generators. 

-  Progress  report  to  PESO  and  Savannah  COE. 
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Hunter  AAF  -  Central  Energy  Plant  &  Pinwheel  Barracks 
Boiler  Makeup  Water 
Filename:  HMF-HTW.WQ1 


Mo 

Yr 

PB(2) 

Makeup 

Gal(1) 

Makeup 

Gal/Day 

CEP  (3) 
Makeup 
Gal(1) 

Makeup 

Gal/Day 

Total 

Makeup 

Gal(1) 

Makeup 

Gal/Day 

7 

94 

18660 

602 

4010 

129 

22670 

731 

8 

94 

17320 

559 

3640 

117 

20960 

676 

9 

94 

15030 

501 

3320 

111 

18350 

612 

10 

94 

15460 

499 

7478 

241 

22938 

740 

11 

94 

18870 

629 

10950 

365 

29820 

994 

12 

94 

17950 

579 

10310 

333 

28260 

912 

1 

95 

23840 

769 

6900 

223 

30740 

992 

2 

95 

23499 

839 

5730 

205 

29229 

1044 

3 

95 

26440 

853 

5750 

185 

32190 

1038 

4 

95 

23750 

792 

6280 

209 

30030 

1001 

5 

95 

28873 

931 

6222 

201 

35095 

1132 

6 

95 

27640 

921 

5935 

198 

33575 

1119 

AVG 

21444 

706 

6377 

210 

27821 

916 

TOTALS  257332  76525  333857 


(1)  Source  is  Hunter  AAF  Operating  Logs. 

(2)  PB  -  Pinwheel  Barracks  Energy  Plant. 

(3)  CEP  -  Central  Energy  Plant. 


Estimate  Distribution  System  Losses: 

916  gpd,  avg  make-up  water 
30  gpd,  avg  blowdown  water  * 


886  gpd,  avg  dist  sys  losses 


*  Boiler  blowdown  estimate: 

300  gpm,  estimate  1 50  gpm  for  3  inch  pipe  x  2  pipes 
X  0.033  min/blowdown,  2  seconds  per  blowdown 

1 0  gal/blowdown 

X  3  blowdowns/day,  assumed  3  blowdowns  per  day 

30  gal/day 


A.IO-ZD 


Hunter  AAF  -  Central  Energy  Plant 
Estimate  of  HTW  System  Losses 


Filename: 

H-HTW-CP.WQ1 

Pipe 

Bldg. 

Pipe 

Service 

Served 

Dia.  (in) 

CWS 

All  (Plant) 

6 

CWR 

All  (Plant) 

6 

CWS 

All  (main) 

6 

CWR 

All  (main) 

6 

CWS 

All  (main) 

4 

CWR 

All  (main) 

4 

CWS 

All  (main) 

2 

CWR 

All  (main) 

2 

CWS 

1-SBIdg. 

1 

CWR 

1-S  Bldg. 

1 

CWS 

2-S  Bldg. 

1 

CWR 

2-S  Bldg. 

1 

TOTALS 

Expansion  Tanks,  etc 

Two  Story  Building  Piping  (estimate) 

One  Story  Building  Piping  (estimate) 

Estimated  System  Voiume 


Linear 

Pipe 

Pipe 

Feet 

Vol.  (CF) 

Vol.  (Gal) 

150 

29.5 

220 

200 

39.3 

294 

26 

5.1 

38 

26 

5.1 

38 

255 

22.3 

166 

255 

22.3 

166 

368 

8.0 

60 

368 

8.0 

60 

154 

0.8 

6 

154 

0.8 

6 

98 

0.5 

4 

98 

0.5 

4 

2152 

1062 

500 

200 

125 

1 887  Gallons 

1.0%  of  total  volume  lost  per  day  = 

19 

Gal/Day 

19  gal/day  x  30  day/mo  = 

566 

Gal/Mo. 

19  gpd  /  1440min/day  = 

0.01 

Gal/Min 

1 00.0%  of  total  volume  lost  per  day  = 

1887 

Gal/Day 

1887  gal/day  x  30  day/mo  = 

56610 

Gal/Mo. 

1887  gpd  /  1440min/day  = 

1.31 

Gal/Min 

A-io-zi 


Hunter  Army  Air  Field 

Fuel  Oil  Consumption 

Filename: 

HAAF-OIL.WQ1 

Month 

CEP 

PBP 

Jul 

3730 

21157 

Aug 

3880 

17978 

Sep 

3460 

17244 

Oct 

5454 

8611 

Nov 

6421 

13004 

Dec 

10040 

28962 

Jan 

8470 

43829 

Feb 

8455 

44122 

Mar 

6630 

44965 

Apr 

5379 

29115 

May 

4580 

21693 

Jun 

3850 

23250 

Gal/Yr 

70349 

313930 

MbtuA' 

9919 

44264 

$/Yr 

43082 

192251 

Total 

24887 

21858 

20704 

14065 

19425 

39002 

52299 

52577 

51595 

34494 

26273 

27100 

384279 

54183 

235332 
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Hunter  AAF  -  Central  Energy  Plant 
Estimate  of  Chilled  Water  Losses 
Filename:  H-CHW-CP.WQ1 


Pipe 

Bldg. 

Pipe 

Linear 

Pipe 

Pipe 

Sen/ice 

Served 

Dia.  (in) 

Feet 

Vol.  (CF) 

Vol.  (Gal) 

CWS 

All  (Plant) 

8 

145 

50.6 

379 

CWR 

All  (Plant) 

8 

90 

31.4 

235 

CWS 

All  (main) 

8 

285 

99.5 

744 

CWR 

All  (main) 

8 

285 

99.5 

744 

CWS 

All  (main) 

6 

338 

66.4 

496 

CWR 

All  (main) 

6 

338 

66.4 

496 

CWS 

1-S  Bldg. 

4 

154 

13.4 

101 

CWR 

1-S  Bldg. 

4 

154 

13.4 

101 

CWS 

2-S  Bldg. 

3 

98 

4.8 

36 

CWR 

2-S  Bldg. 

3 

98 

4.8 

36 

TOTALS 

1985 

3368 

Expansion  Tank 

132 

Two  Story  Building  Piping  (estimate) 

400 

One  Story  Building  Piping  (estimate) 

250 

Estimated  System  Volume 

41 50  Gallons 

1 .0%  of  total  volume  lost  per  day  = 

42 

Gal/Day 

42  gal/day  x  30  day/mo  = 

1245 

Gal/Mo. 

42  gpd  /  1 440  min/day  = 

0.03 

Gal/Min 

100.0%  of  total  volume  lost  per  day  = 

4150 

Gal/Day 

4150  gal/day  x  30  day/mo  = 

124500 

Gal/Mo. 

4150  gpd  /  1440  min/day  = 

2.88 

Gal/Min 

A'* 


Hunter  AAF  -  Pinwheel  Barracks  Chiller  Plant 
Estimate  of  Chilled  Water  Losses 
Filename:  H-CHW-PB.WQ1 


Pipe 

Bldg. 

Pipe 

Linear 

Pipe 

Pipe 

Service 

Served 

Dia.  (in) 

Feet 

Vol.  (CF) 

Vol.  (Gal) 

CWS 

All  (Plant) 

8 

67 

23.4 

175 

CWR 

All  (Plant) 

8 

85 

29.7 

222 

CWS 

All  (main) 

8 

218 

76.1 

569 

CWR 

All  (main) 

8 

218 

76.1 

569 

C\NS 

1275 

6 

308 

60.5 

452 

CWR 

1275 

6 

308 

60.5 

452 

CWS 

1276 

4 

274 

23.9 

179 

CWR 

1276 

4 

274 

23.9 

179 

CWS 

1277 

6 

304 

59.7 

447 

CWR 

1277 

6 

304 

59.7 

447 

TOTALS 

2360 

3691 

Expansion  Tank 

80 

Building  1275  Piping  (estimate) 

300 

Building  1276  Piping  (estimate) 

300 

Building  1277  Piping  (estimate) 

300 

Estimated  System  Volume 

4671  Gallons 

1 .0%  of  volume  lost  per  day  = 

47 

Gal/Day 

47  gal/day  x  30  day/mo  = 

1401 

Gal/Mo. 

47  gpd  /  1440min/day  = 

0.03 

Gai/Min 

1 00.0%  of  volume  lost  per  day  = 

4671 

Gal/Day 

4671  gal/day  x  30  day/mo  = 

140130 

Gal/Mo. 

4671  gpd  /  1440min/day  = 

3.24 

Gal/Min 
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140  gaU  24*diam.x8(nOA 
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mi 
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2 
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3 

5333 

3 

5333 
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A.  10-32- 


Fort  Stewart  Central  Energy  Plant 
Chiller  Makeup  Water 
Filename:  FS-CHW.WQ1 


Month 

Year 

Chiller 
Makeup 
Gal  (1) 

Days/ 

Month 

Makeup 

Gal/Day 

Chiller 

Makeup 

Gal/Min 

7 

94 

210400 

31 

6787 

4.7 

8 

94 

131600 

31 

4245 

2.9 

9 

94 

83830 

30 

2794 

1.9 

10 

94 

76360 

31 

2463 

1.7 

11 

94 

290300 

30 

9677 

6.7 

12 

94 

58000 

31 

1871 

1.3 

1 

95 

18470 

31 

596 

0.4 

2 

95 

10310 

28 

368 

0.3 

3 

95 

25500 

31 

823 

0.6 

4 

95 

90810 

30 

3027 

2.1 

5 

95 

69570 

31 

2244 

1.6 

6 

95 

41560 

30 

1385 

1.0 

AVERAGES 

92226 

3023 

2.1 

TOTAL  1106710  gal/yr 


(1)  Source  is  Fort  Stewart  Operating  Logs. 


Estimate  of  Distribution  System  Losses: 
2.1  gpm,  avg  make-up  water 


A. 10-33 


Fort  Stewart  -  Central  Energy  Plant 
Estimate  of  CHW  System  Losses 
Filename:  F-CHW-CP.WQ1 


Pipe 

Bldg. 

Pipe 

Linear 

Pipe 

Pipe 

Service  Served 

Dia.  (in) 

Feet 

Vol.  (CF) 

Vol.  (Gal) 

ZONE1 

CWS 

All  (main) 

18 

1350 

2385.6 

17847 

CWR 

All  (main) 

18 

1350 

2385.6 

17847 

CWS 

All  (main) 

16 

2000 

2792.5 

20891 

CWR 

All  (main) 

16 

2000 

2792.5 

20891 

CWS 

All  (main) 

14 

200 

213.8 

1599 

CWR 

All  (main) 

14 

200 

213.8 

1599 

CWS 

All  (main) 

12 

1850 

1453.0 

10870 

CWR 

All  (main) 

12 

1850 

1453.0 

10870 

CWS 

All  (main) 

10 

750 

409.1 

3060 

CWR 

All  (main) 

10 

750 

409.1 

3060 

CWS 

All  (main) 

8 

750 

261 .8 

1959 

CWR 

All  (main) 

8 

750 

261.8 

1959 

CWS 

All  (main) 

5 

800 

109.1 

816 

CWR 

All  (main) 

5 

800 

109.1 

816 

CWS 

All  (main) 

10 

350 

190.9 

1428 

CWR 

All  (main) 

10 

350 

190.9 

1428 

CWS 

All  (main) 

8 

800 

279.3 

2089 

CWR 

All  (main) 

8 

800 

279.3 

2089 

CWS 

All  (main) 

6 

400 

78.5 

588 

CWR 

All  (main) 

6 

400 

78.5 

588 

Branch 

Piping  (assume  5%  of  mains) 

6115 

60  Buildings  Piping  (estimate) 

12000 

SUBTOTAL  ZONE  1 

16100 

140409 

ZONE  2 

CWS 

All  (main) 

14 

3700 

3955.4 

29590 

CWR 

All  (main) 

14 

3700 

3955.4 

29590 

CWS 

All  (main) 

10 

1250 

681.8 

5100 

CWR 

All  (main) 

10 

1250 

681.8 

5100 

CWS 

All  (main) 

8 

500 

174.5 

1306 

CWR 

Ail  (main) 

8 

500 

174.5 

1306 

Branch  Piping  (assume  5%  of  mains) 

3600 

22  Buildings  Piping  (estimate) 

4400 

SUBTOTAL  ZONE  2 

79992 

A.io-zi 


ZONE  3 
CWS 

All  (main) 

24 

CWR 

All  (main) 

24 

CWS 

M  (main) 

18 

CWR 

All  (main) 

18 

CWS 

All  (main) 

12 

CWR 

All  (main) 

12 

CWS 

All  (main) 

16 

CWR 

All  (main) 

16 

CWS 

All  (main) 

14 

CWR 

All  (main) 

14 

CWS 

Ail  (main) 

10 

CWR 

All  (main) 

10 

Branch  Piping  (assume  5%  of 
16  Buildings  Piping  (estimate) 
SUBTOTAL  ZONE  3 


Plant,  Expansion  Tanks,  etc 


4750 

14922.6 

111638 

4750 

14922.6 

111638 

3500 

6185.0 

46271 

3500 

6185.0 

46271 

900 

706.9 

5288 

900 

706.9 

5288 

550 

767.9 

5745 

550 

767.9 

5745 

550 

588.0 

4399 

550 

588.0 

4399 

1000 

545.4 

4080 

1000 

545.4 

4080 

mains)  17742 

3200 

22500  375784 

5000 


Total  Estimated  System  Volume 


601 1 84  Gallons 


1 .0%  of  total  volume  lost  per  day  = 


6012  Gal/Day 


6012  gal/day  x  30  day/mo  =  180355  Gal/Mo. 


6012  gpd  /  1440mln/day  = 


4.17  Gal/Min 


100.0%  of  total  volume  lost  per  day  =  601184  Gal/Day 

601184  gal/day  x  30  day/mo  =  18035532  Gal/Mo. 

601184  gpd  /  1440min/day  =  417  Gal/Min 


h.lO-35' 


Repair  History  &  Cost  for  the  CHW  Distribution  System 
Fort  Stewart,  GA 
Filename:  FSREPAIR.WQ1 


Chi 

lied  Water  System 

Date 

Labor  Hrs 

Cost 

10-17-94 

3.4 

$92 

10-19-94 

11.0 

$304 

10-19-94 

5.0 

$135 

12-09-94 

2.9 

$79 

12-09-94 

2.8 

$76 

3  MONTH 

25.1 

$686 

x4 

X  4 

TOTALS 

100.4 

$2,742 
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A.  10  -  38 


Fort  Stewart  Central  Energy  Plant 
Boiler  Makeup  Water 
Filename:  FS-HTW1.WQ1 


WS  S  M  P  Total 


Month  Year 

Makeup 

Gal(1) 

Days/ 

Month 

Makeup 

Gal/Day 

Makeup 

Gal/Day 

Makeup 

Gal/Day 

Makeup 

Gal/Day 

Makeup 

Gal/Day 

7 

94 

535250 

31 

17266 

72 

72 

7200 

24610 

8 

94 

407100 

31 

13132 

72 

72 

7200 

20476 

9 

94 

246220 

30 

8207 

72 

72 

7200 

15551 

10 

94 

136384 

31 

4399 

72 

72 

7200 

11743 

11 

94 

442980 

30 

14766 

72 

72 

7200 

22110 

12 

94 

419160 

31 

13521 

72 

72 

7200 

20865 

1 

95 

403424 

31 

13014 

72 

72 

7200 

20358 

2 

95 

383366 

28 

13692 

72 

72 

7200 

21036 

3 

95 

360940 

31 

11643 

72 

72 

7200 

18987 

4 

95 

264078 

30 

8803 

72 

72 

7200 

16147 

5 

95 

206480 

31 

6661 

72 

72 

7200 

14005 

6 

95 

224254 

30 

7475 

72 

72 

7200 

14819 

AVERAGES 

335803 

11048 

72 

72 

7200 

18392 

TOTALS  4029636  gal/yr 

(1)  Source  is  Fort  Stewart  Boiler  Operating  Logs. 

WS  -  Water  softener  makup  water  from  meter  readings. 

S  -  Sulfite  (oxygen  control)  chemical  feed  makeup  water  estimate. 

M  -  Morpholine  (PH  control)  chemical  feed  makeup  water  estimate. 

P  -  Phophate  (calcium  control)  chemical  feed  makeup  water  estimate. 


Estimate  Distribution  System  Losses:  1 8392  gpd,  avg  make-up  water 

2475  gpd,  avg  blowdown  water  * 

1 591 7  gpd,  avg  dist  system  losses 


*  Boiler  blowdown  estimate:  165  gpm 

X  5  min/shift 


825  gal/shift 
X  3  shift/day 


2475  gal/day 
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Fort  Stewart  Central  Energy  Plant 
Energy  Consumption 
Filename:  FS-ENRGY.WQ1 
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(5)  Assumes  heating  value  of  18000  btu/lb,  7.5  Ib/gal;  no  cost. 

(6)  Uses  heating  value  and  cost  from  utility  bills. 


Fort  Stewart  Central  Energy  Plant 
Energy  Production 
Filename:  FS-ENRGY.WQ1 


Month 

Yr 

Steam 
Prod 
k  lb  (1) 

Steam 
Prod 
MBtu  (2) 

Fuel 

Input 

MBtu 

Avg 

Eff{3) 

7 

94 

60989 

73187 

90483 

81% 

8 

94 

62837 

75404 

104662 

72% 

9 

94 

44574 

53489 

69355 

77% 

10 

94 

43662 

52394 

57504 

91% 

11 

94 

38255 

45906 

67877 

68% 

12 

94 

49619 

59543 

87046 

68% 

1 

95 

55003 

66004 

82579 

80% 

2 

95 

50776 

60931 

80078 

76% 

3 

95 

45611 

54733 

74935 

73% 

4 

95 

34688 

41626 

36241 

115% 

5 

95 

37774 

45329 

68207 

66% 

6 

95 

40653 

48784 

62892 

78% 

AVEFIAGE 

47037 

56444 

73488 

79% 

TOTALS 

564441 

677329 

881859 

(1)  Source  is  Fort  Stewart  Operating  Logs. 

(2)  Total  heat  content  of  steam  @  200  psi  is  1200  Btu/lb. 

(3)  Calcuiated  based  on  input  and  output  data  provided. 


A.io-4/ 


A. 


Moisture  Content,  % 


Heating  Value  of  Wood  Fuel 
Filename:  WOOD-HV.WQ1 

Moisture  Content,  %  Heating  Value,  Btu/lb 


0 

8750 

10 

7875 

* 

20 

7000 

30 

6125 

* 

40 

5250 

* 

50 

4375 

60 

3500 

* 

70 

2625 

* 

80 

1750 

Source:  Marks’  Handbook  for  Mechanical  Engineers 
*  These  values  were  extrapoleted. 


A.  10-43 


Repair  History  &  Cost  for  the  HTW  Distribution  System 
Fort  Stewart,  GA 
Filename:  FSREPAIR.WQ1 


High  Temperature  System 

Date 

Labor  Hrs 

Cost 

04-08-94 

5.0 

$125 

04-11-94 

4.0 

$100 

04-11-94 

14.0 

$321 

04-11-94 

3.6 

$90 

04-13-94 

4.6 

$135 

10-27-94 

14.2 

$501 

11-04-94 

1.9 

$51 

11-17-94 

6.0 

$2,703 

03-01-95 

7.0 

$175 

TOTALS 

60.3 

$4,202 

Project  Number. 


/33[  ^g>2- 


Telephone  Call  Confirmation 


Local _ 

Conversed  with 
Regarding _ 


TuJ  i/UAk< 


__^^TIaced2 _  Rec'd 

_ Of  «54dw<a.»r' 

><trVfc>r  ^  c.ei{ 


_  Rec’d _  Date  g  ~ 

C^a.yt  ^6.^ - 

-tTK*  ^<^1^  ^  0£  tl 


Gas  and  Liquid  Leak  Detector 


The  XLT-16  is  revolutionary  in  that  it  has  both  a  sonic 
range  to  sense  liquid  leaks  and  an  ultrasonic  range  to 
sense  gaseous  leaks.  Both  systems  are  within  a  very 
compact  control  box.  Water  companies  and  liquid  leak 
detection  professionals  can  make  use  of  the  ultrasonic 
range  when  they  add  air  to  a  water  system  to  cause  a  dis¬ 
tinct  “sputtering”  at  the  leak  location.  Additional  uses  for 
the  ultrasonic  range  are:  to  sense  bearing  wear,  valve 
flow  and  seatings,  corona  discharge,  leaking  steam  traps, 
and  general  mechanical  trouble  shooting.  Do  not  use  for 
detecting  leaks  of  flameable  gases. 

Features 

•  Compact  control  box  which  can  be  worn:  on  the  belt;  around 
the  neck  or  over  the  shoulder  with  the  attachable  strap. 

•  Both  sonic  and  ultrasonic  frequency  ranges  can  be  sensed  for 
ieaks. 

•  Minimum  number  of  controls  for  a  user-friendly  control  panel. 

•  Listening  is  loudness  limited  to  lessen  sudden  blasts  of  uncom¬ 
fortable  sound. 

•  The  “Big  Foot”  and  Hydrophonic  Cylinder  Probes  have  three 
position  switches  for;  (1)  mute,  (2)  momentary  on,  or  (3)  locked 
on. 

•  The  “Big  Foot”  probe  is  compact  for  access  in  tight  areas. 

•  The  carrying  case  holds  all  items  of  the  basic  set  plus  the  two 
accessory  transducers  and  a  set  of  spare  batteries  (not 
included). 
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ORDERING  INFORMATION 

Catalog  No.  Model  Description _ Price 

FI096510  XLT-16  Leak  Detector  Kit  $1125.00 


FI096511 

202352 

Ultrasonic  Probe 

S 

95.00 

FI096512 

202357 

Little  Foot  Probe 

$  225.00 

FI096513 

202374 

25'  Extension  Cabie 

$ 

35.00 

For  Ultrasonic  Probe 

Sg'r.'ifey^L 


CALL  TOLL  FREE  1-800-368-2516 
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DEDICATED  UNIFLOW 

Better  Performance,  Reliability  and  Economy 
than  Magmeters,  Vortex,  Venturis,  Turbines 


and  Orifice  Plates  in  Most  Applications. 


Programm^e  Flow  Comimtc^ 


Large  Digit  LCD 
Flow,  Total,  Analog 
Barchart  and  Status 
Display  for  each 
Channel. 

Dual  Channel 
Graphics  Display 
Optionally  Available. 


NEMA4XCase, 
suitable  for 
essentially  all  held 
environments. 
Intrinsically  safe 
models  available. 


Transducers  mount 
in  either  Direct  or 
Reflect  Mode  with 
PinStop  location 
accuracy.  Tracks 
mount  in  just 
minutes  (shown 
in  Reflect  Mode). 


All  printed  circuit 
modules,  including 
powersupply, 
phig-ih  for  simple 
function  Up^de  or 
maintehimce.'  '4..? 

'  •.’'  .ft  .  - 


Use  the  995T  Hand>Heid  CDU  to  tell  Uniflow  the 
pipe  size  you  want  to  work  on,  and  what  you 
want  it  to  measure,  display,  record  or  control. 
It  takes  only  minutes  to  setup  a  site  and  in¬ 
stall  transducers,  and  only  seconds  to  recall 
^previously  saved  site.  Used  only  for  Site 
Setup  and  Installation,  only  one  995T 
Hand-Held  CDU  is  needed  to  service 
many  individual  990N  NEMA  4  Systems. 


Weatherproof, 
submersible,  NEMA  4 
Transducers  are 
intrinsically  safe 
(shown  in 
Direct  Mode). 


Stainless  Steel 
Track  Mounting 
Straps. 


The  996P  Portable  Thermal  Printer  features  quiet,  high- 
contrast  printing.  An  RS-232C  serial  connector  is  provided 
for  interconnection  to  a 
Flow  Display  Computer. 

A  rechargeable  battery 

allows  printing  up  i«£z-r  — 

to  1,500  character  L  ^ 

lines,  before  re¬ 
charging.  This  printer 
is  provided  in  a  convenient  soft  carry  case. 
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A  New  Standard  in  Flowmeter _ 

Accuracy  and  Rangeability. . . 

•Made  Possible  by  UNIFLOW’s _ 

MultiPulse™  and  TransX™  Technology. 


How  UNIFLOW  WORKS 


How  DOES  UNIFLOW  PERFORM? 


Uniflow  is  a  Clamp-On  Flowmeter  which  detects  liquid  flow 
rate  by  its  effect  on  the  Transit-Time  of  Ultrasonic  Pulses, 
alternatively  injected  through  the  pipe  wall  In  the  upstream  and 
downstream  directions  by  Controlotron’s  patented  ultrastable 
metallic  transducers.  Each  transmission  is  not  a  single  pulse,  as  in 
prior  types  of  ultrasonic  flowmeters,  but  rather  as  many  as  100 
pulses,  resulting  in  the  extraordinary  sensitivity  and  calibration 
stability  of  Uniflow’s  MultiPulse™  System. 

Uniflow  also  benefits  from  its  patented  TransX™  Transmission 
System.  This  is  a  method  by  which  Uniflow  measures  the  sonic 
properties  of  the  application’s  pipe,  and  automatically  optimizes  its 
ultrasonic  beam  transmission.  This  gives  Uniflow  its  Universality, 
the  ability  to  operate  on  most  pipes  and  most  liquids,  and  its 
extraordinary  immunity  to  such  conditions  as  liquid  aeration  and 
non-homogeneity. 


EXTRAORDINARY  PERFORMANCE 

Uniflow’s  Digital  MultiPulse™  System  uses  no  analog  circuits, 
not  even  phase  locked  loops.  This  produces  the  greatest  precision, 
sensitivity  and  stability  ever  achieved  in  an  ultrasonic  flowmeter. 
Flow  response  is  extremely  linear  over  its  full  ±40  fps  range 
(including  zero  flow),  and  is  virtually  drift  free. 

Unlflow’s  SMARTSLEW^^  real  time  data  analysis  results  in 
extremely  low  data  scatter,  even  at  high  slew  rate  settings.  When 
set  for  its  fastest  flow  response  rate,  UnIflow  is  Ideal  for  flow  control 
or  detection  of  flow  transients  which  would  be  missed  by  slower 
flowmeters.  Slower  response  can  be  selected,  If  desired,  to  avoid 
reporting  flow  pulsations  which  are  not  of  interest. 

Uniflow  intrinsic  calibration  accuracy  is  usually  within  1%  to 
2%  in  most  applications  and  within  1/4%  to  1%  if  flow  calibrated.*  f 
Intrinsic  repeatability  will  generally  be  within  1/2%  for  most  pipe  ^ 
sizes. 


SYSTEM  990  UNIFLOW  SPECIFICATIONS 


APPUCABIUTY 

LIQUIDS:  Any  sonically  conductive  homogeneous  liquid  of  low  to  moderate 
aeration  (up  to  30%  maximum). 

UQUID(PIPE)T1MPERATURE:  -40Tto  +2501=  (-40“Cto  + 120° C)  Standard 
-  80°f  to +450°F(“  60°C  to +230°  C)  Optional 
PIPE  SIZES:  0L25*  to  8"  OD  (6.35mm  to  203.2mm)  Specify  Group  2  Row  Computer 
0.5"  to  24"  OD  (12.7mm  to  609.6mm)  Specify  Group  3  Row  Computer 
;  c  0.5"  to  48"  OD  (12.7mm  to  1219.2mm)  Specif  Group  4  Row  Computer 
^  ;  0.5"  to  2I6"  OD  (12.7mm  to  5486.4mm)  Specif  Group  5  Row  Computer 

V.  "  Tl  5"  to  360"  00  (12.7mm  to  9144mm)  Sp^  Group  6  Row  Computer 
PIPE  MATERIAL:  Ariy  sonically  conductive  pipe  material:  Metal,  Glass,  Plastic,  etc.. 
PIPE  WALL  TRiroiESS;  0.01"  to  3.00"  {0.25mm  to  76.2mm)  -  -  ^ 

LINER  MATERIAL:  ^  sonically  conductive  material.  Glass,  Plastic,  Cement,  etc.V 
intimately  bonded  to  the  pipe  interior^T  ^  S'  v  T  ^ 
UNERTHICimiESS:  Upto1"  {25.4mm),  dependent  on  material. 

FLOW  VELOCITY  RANGE:  ±40  fps  (±12.2m/sec),  minimum  \ 

991  CLAMP-ON  TRANSDUCERS 
PIPE  SIZE  RAONGS:  " 

•  Group  0: 0.25"  to  2"  (6.35mm  to  50.8mm)  pipe  OD  " 

•  Group  1;  0.5"  to  4"  (12.7mm  to  101,6mm)  pipe  OD 

•  Group  2: 1.25"  to  8"  (31.75mm  to  203.2mm)  pipe  OD  ; 

•  Group  3: 6"  to 24"  {152.4mm  to  609.6mm)  pipe  OD 

•  Group  4: 20"  to  48"  (508.0mm  to  1219.2mm)  pipe  OD 

•  Group  5: 36"  to  360"  (914.4mm  to  9144.0mm)  pipe  OD 

RATING:  Intrinsically  safe.  Radiation  Resistant  and  Submersible  available.  :  ' 
CONSTRUCTION:  Aluminum,  stainless  steel  and  special  alloy  or  plastic. 
CONNECTORS:  Condulet  for  NEMA  4,  BNC  for  Portable. 


992  MOUNTING  TRACKS  > 

•  Available  In  Direct  and  Reflect  Mounting  for  all  transducer  sizes  in 
standard  pipe  diameter  ranges. 

•  PinStop  transducer  spacing  standard  for  all  models. 

994  FLOW  COMPUTER 

•  POWER:  100^120  or  220/240  VAC.  1<|),  40  ^  : 

9  to  36  VDC,  20W,  portable  systems  available  with  internal  battery 

•  TEMPERATURE:  -51=to  +1151=(-2«rCto  +45"C) 

(except  for  Graphics  Models)  -  +  .  .  , 

•  SEE:  10.5"  W,  9"  D,  13"  H  (266.7mm  W,  228.6mm  D.  330.2mm  H)> 

•  WEIGHT:  12.8  pounds  (5.8  kilograms),  (without  Battery)  ,  .  v 

•  RATING:  Intrinsically  safe.  NEMA  4X  with  cover  dosed. » '  f  s  l- .i  ,;: 

•  MODULES:  Plug-In,  Interchangeable  W/O  special  tools 

•  RANGES:Group2:Transduc8rSizM0,t»to2  ■ 

Group 3: Transducer SizesT, 2 ibkJ 3 \ ; 
Group 4:Transducer Sizes  1.2^3 and 4^.^^^  \  :  ri?:  - 

"  GroupsS&B-.Tr^ucerSizwl^^  r  * 

994I^F0RMANCE  (StondandCon^  ^  ^  ;  ; 

•  SENSITIVITY  0.001  fps  (0.3mm/sec)  atany  flow  rate  indudingzeroi'^  I 

•  LINEARITY:  0.003  fps  (0.9mm/sec)  under  standard  conditions. 

•  DAIAUPOME RATE:  10 Hz  ^  >i 

•  SLEW  RATE:  0.1  to  40  fl/sec/sec  (0.03  to  122m/sec/sec),  (setlable)^  . 

•  FLOW  PRORUE  COMPENSATION:  ReynoWls  Number  Oto.10'  l  l  'i 

•  ZERO  DRIFT  STABILITY;  0.02  fps  (6mm/sec)  for  transducer  sizes  6  to  2  < 

^  0.01  fps  (3mm/sec)  for  transducer  sizes  3  to  5  ; 

995  HAND  HELD  CONTROL/DISPLAYTERMINAL  ^  ’ 

•  4  row,  80  character  LCD 

-•30K^,  ftomericor  Funcflonidentified'^:^  '  : 


c 


"  Submit  Application  Form  for  estimate  of  performance  under  specific  application  conditions.  For  statement  of  accuracy,  site  survey  is  required. 
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